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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMUM Ha YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMsI COCTABIEHA HA OCHOBE TPEOOBaHUI
K pe3yibTaTaM OCBOCHHS OCHOBHOH 0OOpa3oBaTeIbHON NPOTrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUS,
npencrasieHHbix B @I'OC OO0, a Taxke Ha oCHOBe (enepanbHON padoyeid mporpaMMbl BOCITUTAHUS U C
yu€TOM KOHLENIMHM NpenojaBaHus y4deOHOro mpeamera «XUMHs» B 00pa30BaTENbHBIX OPraHU3alUAX
Poccuiickoit ®enepanuu.

[IporpamMma 1o xumuu A€t MPEACTABICHUE O IEJAX, OOMmIeH cTpaTernu OOY4YCHHs, BOCIUTAHHS U
pasBUTHs OOYUYAIOMIMXCSl CPEICTBAMHM Y4YEOHOTO IpenMeTa, yCTaHAaBIMBACT 00s3aTeNbHOE IMPEIMETHOE
coJiepKaHue, IPelyCMaTPUBAET PACIIPEICIICHUE €T0 110 KJIAacCaM U CTPYKTYPHUPOBAHUE 110 pa3jeiiaM U TeMaM
MporpaMMbl 10 XMMHH, ONPENEseT KOJIMYECTBEHHbIE M KAYECTBEHHbBIE XAPAKTEPUCTHKU COJAEpIKAHUSA,
PEKOMEHIyEMYIO MOCIEA0BATEIBHOCTh U3YYEHUSI XUMHUH C YIETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOro Mpoliecca, BO3PAaCTHBIX 0COOEHHOCTEH 00YyJaroMXCsl, ONPEeIsSeT BO3SMOKHOCTH
npeaMeTa s peanusanuu TpeOoBaHUI K pe3ylbTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBI
Ha YpPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl, a TAKXKe TPeOOBAHUM K pe3yabTaTaM 00yueHUsI XUMUH Ha YPOBHE
1enei u3ydeHus mpeaMeTa U OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHOMN JEATeIbHOCTH 00ydaromerocs mo
OCBOEGHUIO YUE€OHOIO COJIeP KaHMS.

3HaHHEe XHMHH CIYXHUT OCHOBOW g (OpMHpOBaHHS MHPOBO33PEHHSI OO0YYaroIerocs, €ro
MPEJICTABJICHU O MaTepHalbHOM E€IUHCTBE MHpPA, BAXKHYIO pOJb UIpaloT GopMUpYEeMbIe XUMHEH
MIPEJICTABJICHHS O B3aMMOIIPEBPALICHUSAX SHEPTUU U 00 HBOJIIOLMU BEIIECTB B MPHUPOJE, O MYTIX PEIICHUS
JI00ANBHBIX MPOOJIEM YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, YHEPreTUUYECKOM, MUILEBOU M
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

I/IsyquI/Ie XHUMUH:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH Il CaMOpa3BUTUA U (POPMUPOBAHUS KYIbTYPHI TMYHOCTH,
e€ o0met U GyHKIIMOHATBHOU TPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMHUPOBAHHME MBIIIIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aroumxcs, HaBbIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX M  HCCIEN0BATEIbCKUX  YMEHMUH,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM JKM3HU, TaK U B MPO(HECCHOHATILHOM 1€ TEIIbHOCTH;

3HaAaKOMHUT CO CHGHI/I(bI/IKOﬁ HAay4YHOI'O MbBIIJICHH, 3aKJIaJAbIBACT OCHOBBI IEJIOCTHOI'O B3TJIIAa Ha
CANMHCTBO MMPUPOJbI U YUCIIOBEKA, SABJISACTCA OTBECTCTBECHHBIM 3TAIIOM
B (l)OpMI/IpOBaHI/II/I CCTCCTBGHHO'Hay‘IHOfI IrpaMOTHOCTH 06yqa10mnxc;1;

crocoOcTByeT (hOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUe 00yJarOIINXCS.

JlaHHbBIe HampaBieHUs B OOYyYEHMHM XMMHUHU OOECIEUMBAIOTCS CHEUU(UKON copepikaHus ydeOHOro
npeaMeTa, KOTOPBIA SBISETCS MEAaroruuyecky aJanTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKH XMMHHU Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHMsl OPUEHTUPOBAH HA OCBOECHUE 00 YJIAFOIITIMUCS
CHUCTEMBbI TIEPBOHAYAJBHBIX IMOHATUH XWMHH, OCHOB HEOPraHWYECKONM XMMHH W HEKOTOPBIX OTAEJIbHBIX
3HAYUMBIX TTOHSATUI OPraHUYECKOU XUMUHU.



CtpykTypa colepkaHus NporpamMmbl 0 XUMUK CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/a K €€
nzydyeHuo. CojepaHue CKIAAbIBA€TCS M3 CHCTEMbI MOHATHI O XMMHUYECKOM JJIEMEHTE M BEUIECTBE U
CUCTEMBI MOHSATUN O XUMHUYECKOU peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OPTaHU30BaHbI MO MPUHIUITY
II0CJIEZI0BATEIBHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOT'O YYCHHS KaK OCHOBBI BCECT'O €CTCCTBO3HAHMS,

[Tepuonuueckoro 3akona J{. . MenpeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

YUYCHUA O CTPOCHUU aTOMa U XHUMHYCCKOMN CBs3HU,

HPEJICTABICHNUI 00 3IEKTPOIUTHYECKON AUCCOLUAIIMN BELIECTB B PACTBOpPAX.

Teopernueckue 3HaHMSI PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU IMOMYYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K APYroMy, BBIOJIHAS (YHKIUN OOBICHEHUS U
MIPOTHO3UPOBAHUSI CBOICTB, CTPOCHHUS M BO3MOXKHOCTEW MPAKTUYECKOTO NPUMEHEHUS U MOJy4eHHS
M3Yy4aeMbIX BEIECTB.

OcBoeHHe MporpamMmbl MO XHMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO TMPEJCTABICHUS O XUMHUYECKOU
COCTABJISIFOLIEH HAay4YHOW KapTHHBI MHpA B JIOTMKE €€ CHCTEMHOW IMPUPOJbl, LIEHHOCTHOI'O OTHOILIEHHS K
Hay4HOMY 3HAHUIO U METO/IaM MTO3HAHUS B HayKe. M3yueHne XxuMuu npoucxXoauT ¢ IpUBJICUCHUEM 3HAHUH U3
paHee M3Y4YEHHBIX Y4eOHBIX mpeameToB: «Okpysxkaromuit Mupy», «buomnorus. 5—7 kmacce» u «dusmka. 7
KJIace».

[Ipu M3y4eHUn XMMUU TPOMCXOTUT (POPMHPOBAHUE 3HAHHMI OCHOB XMMHYECKOW HAyKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, NMPAKTHUECKOW ACATEIBHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpBI. 3a7a4a y4eOHOro MpeaMeETa COCTOUT B (JOPMUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHHM
— BaXHEHMMX (aAKTOB, MOHATHI, 3aKOHOB M TEOPETHUYECKHX IOJOXKEHHUM, IOCTYNHBIX 00001IeHuI
MHPOBO33PEHUYECKOT0 XapaKTepa, s3blka HayKH, B IPUOOIIEHNH K HayYHbIM METO[aM TIO3HAHUSI IIPU U3YUEHUH
BELIECTB U XMMHUYECKUX peaKkuii, B GOpPMUPOBAHUM U PA3BUTHUH NIO3HABATEIbHBIX YMEHUHN U UX IPUMEHEHUN
B y4e€OHO-ITO3HABATEIbHON U y4eOHO-UCCIEI0BATEIbCKON /EATEeIbHOCTH, OCBOCHUH MpaBUil 0€30MacHOTO
oOpallieHusi C BeIeCTBaMHU B IOBCEIHEBHOM JKU3HU.

HpI/I HN3YUCHUU XMMUHU HA YPOBHE OCHOBHOI'O O6IJ.ICFO 06pa3OBaHI/IH BaXXHOC 3HAUYCHUC HpI/IO6pCHI/I TaKHC
oSN, KaK:

- (l)OpMI/IpOBaHI/Ie HWHTCJUICKTYAJIbHO paSBI/ITOﬁ JIMYHOCTH, TOTOBOH K caMoo6pa30BaHmo,
COTPYAHUUCCTBY, CAMOCTOATCIIBHOMY MIPHUHATHUIO pemeHI/Iﬁ, CIIOCOOHOM AallTUPOBATBCA K 6BICTpO
MCHAOIINUMCS YCIIOBUAM KU3HU;

—  HampaBJICHHOCTH OOYYCHHS Ha CUCTEMATHIECKOE TIPUOOIIEHNE 00yJAONTUXCSI K CAMOCTOSTSIIEHON
IO3HAaBaTEILHOU ACATCIIBHOCTH, HAYYHBIM ME€TOAAaM ITO3HAHUA, (bOpMI/IPYIOH_[I/IM MOTHUBAIIUIO U Pa3BHUTHUC
CITOCOOHOCTEH K XUMUHU;

—  olecrneyeHue yCIOBUM, CIIOCOOCTBYIOIINX TPHOOPETEHHUIO 00YUJAIONTUMHUCS OTTBITA PA3HOOOPa3HOM
JCATCIIBHOCTH, ITIO3HAHUA MW CAaMOIIO3HAHUS, KIIFOUEBBIX HaBBIKOB (KJ’IIO‘IeBI)IX KOMHCTGHHI/Iﬁ), NMCHOIIITNX
YHUBCPCAJIbHOC 3HAYCHUC IJI PA3JIMYHBIX BUIOB ACATCIIBHOCTHU,

- ¢opmupoBanue o01ei (GyHKIHOHAIBHON M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM YHCIIE
yMeHUI 0OBSICHITH M OLIEHUBATh SIBJICHUS OKPY)KAIOIIETO MUPA, UCIIOJIb3Ys 3HAHUS U OIBIT, OJTY4YE€HHbIE ITPH
M3YYEHUH XUMUH, IPUMEHSTD UX MIPH PELICHUH MPOOJIEM B IIOBCEIHEBHON )KU3HU U TPYIOBOH JESITEILHOCTH;



-  (dopmupoBaHue y O0OyYarOIIMUXCS TYMAaHUCTHYECKUX OTHOUICHWM, TOHUMaHHs II€HHOCTH
XUMHUYECKUX 3HAHUHI ISl BBIPAOOTKU 3KOJOTHYECKH I1eJeco00pa3HOro MOBEAEHUS B OBITY M TPYIOBOMH
NeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

—  pa3BUTHE MOTHBALMHU K OOYyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO W CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOCHHSI OOIEYETOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpoOduiIs U
HaITpaBJICHHOCTHU IIaHBHeI\/JIH_IGFO OGy‘-IeHI/IS'I.

OO1m1ee YyuCIIO YacoB, OTBEAEHHBIX JJIS U3YUYCHHUS XUMHUH Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHMs,
cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HezleNi0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA
8 KJIACC

HepBOHa‘laJILHbIe XUMHUYECCKHUE ITOHATHUSA

[Ipenmer xumun. Ponb XMMHM B KU3HM 4YelOBeKa. XHMHUS B CHCTEME HayK. Tejla M BeElIEeCTBA.
dusnyueckre CBOMCTBA BEIIECTB. ArperaTHoe COCTOsHUE BeliecTB. [loHsiTHe 0 MeTO1aX TTO3HAHUS B XUMHUH.
Uucteie BemecTBa u cMecu. CriocoObI pa3iesieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE 371eMEHThI. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB. [IpocThie U clloKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnyeckas popmysa. BageHTHOCTP aTOMOB XMMHMUYECKHUX 3JE€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHocuTenpHas aToMHass Macca. OTHOcuTenbHas MOJEKyJspHas Macca. MaccoBast 1o
XUMHUYECKOT'0 3JIEMEHTA B COCMHEHHH.

KomnuectBo BemiectBa. Monbs. MousipHass macca. B3auMOCBSI3b  KOJIMYECTBA, MacChl W YHCIA
CTPYKTYPHBIX €UHUII BenlecTBa. Pacu€Trl o opMynaM XUMUYECKUX COCTMHEHUM.

Ouznyeckue U XUMHUUECKHE IBIeHUS. XUMHUUYECKash Peakius 1 e€ mpu3Haku. 3aKOH COXPAHEHHUs MacChl
BellecTB. XUMHUeckue ypaBHeHUs. Knaccudukaius XUMUYECKMX peakliuid (COeIWHEHUs, Pa3IokKeHHs,
3aMelIeHus, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBUiiaMu paboThl B Jaboparopuu U nmpuéMaMu oOpalieHus ¢
71ab0paTopHBIM 000PYJOBaHUEM, U3yUYE€HUE U ONMHCaHHe (U3NYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX
BelIeCTB, HaOMoieHne pu3nyecKrx (IJIaBlIeHNEe BOCKA, TasHUE JIbJla, paCTUpaHUE caxapa B CTYINKe, KUTICHHE
1 KOHJICHCAIlMS BOJbl) 1 XUMUYECKUX (TOpEHUE CBEYH, TPOKAIMBAHNE MEAHON TPOBOJIOKH, B3AaUMO/IEHCTBHE
MeJla ¢ KHCJIOTOW) sIBJICHHH, HaONIOJeHHWEe M ONUCAHHWE MPU3HAKOB IMPOTEKAHHWsI XUMHUYECKUX PpEeaKIHii
(pa3noxeHue caxapa, B3aUMOJICHCTBHE CEpHON KUCIIOTHI C XJIOPHUIOM Oapusi, pa3iIoXKeHne THAPOKCHIa MeIH
(IT) npu HarpeBaHuM, B3auMo/JIeiicTBHE kene3a ¢ pacTtBopoM conu meau (1), n3yuenue cnocoOoB pa3aeneHus
CMeceil: C MOMOIIBI0 MaruuTa, (PUIbTPOBAaHUE, BRIMAPUBAHUE, TUCTUILIALMS, XpoMaTorpadus, mpoBeaeHne
OYHMCTKH IMOBapE€HHOMN COJIM, HAOJIOIEHUE U ONMCAaHUE PE3yIbTAaTOB MIPOBEACHUS OIbITA, HILTIOCTPHPYIOLIETO
3aKOH COXPaHEHUs MACChl, CO3JaHHe MOJIENIeH MOJIEKYJI (IIApOCTEPIKHEBBIX ).

BasxuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — sneMeHT u mpocroe BemecTBo. Haxoxaenue
KHCJIOpOJia B Mpupoje, GU3NUecKue U XUMUYECKUe CBOMCTBa (peakmuu ropenus). Okcunpl. [Ipumenenne
kucioposia. CriocoObl MOYYeHHST KUCIOPO/ia B JTAOOPATOPHUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciaopoaa
B ripupoe. O30H — aJUTOTPOITHAS MOAU(DHUKAIIS KUCIOPOA.

TernnoBoit 3P pekT XMMUUECKON peakiuu, TEPMOXUMUUYECKHUE YPaBHEHHUS, 9K30- U IHIAOTECPMUYECKUE
peaknuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUIIEHUE MAapHUKOBOTO 3¢ (deKkra, pa3pylieHue
030HOBOTO CIIOS.

Bomopon — snmemeHT M mpocToe BemiecTBO. HaxokieHue Boxopoja B Hpupoae, (U3NYECKUe H
XMMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI Moy4deHus. KucioTsl u conu.

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

duznyeckue CBOMCTBa BOJbL. Boma xak pactBopurtens. PactBopbl. HacklllieHHBIE U HEHACHIILIEHHBIC
pacTBophl. PacTBOpuMOCTD BellecTB B Bojie. MaccoBasi 101 BellecTBa B pacTBOpe. XMMHUECKHE CBOICTBa
Boabl. OcHoBaHusa. Ponb pacTBOpoB B mpupoje UM B KU3HU dYeloBeka. KpyroBopoT BOAbI B MHpUPO/IE.
3arpsizHeHue NpupoaHbIX Boa. OXpaHa U OYHMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranndeckux coenuuenuii. Okcubl. Kiaccudukanus OKCHIIOB: COIeo0pas3yronme
(ocHOBHBIE, KUCIIOTHBIE, amM(poTepHble) U HecosieoOpasyromue. Homenknarypa okcunoB. dusmueckue u
XUMHUYECKHE CBOMCTBA OKCHAOB. [lomyuenne okcuoB.

OcnoBanus. Krnaccudukaiusi oCHOBaHUN: IIETOYM M HEpacTBOpUMBIE OCHOBaHusg. HomeHkiaTtypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHne ocHOBaHUM.

Kucnotsl. Knaccudukarus kucnor. Homenknatypa kucinor. dusndeckue M XUMHUYECKHE CBONCTBA
kucnot. Psan aktuBHoctu metaiuioB H. H. bekerosa. I[lomyyenue Kucior.

Comu. Homenknatypa coseil. @uznueckune U XUMAYECKHe CBoMcTBa cosel. [lomyuenue coneil.
['eneTnueckas cBsI3b MEXKIY KJIacCaMH HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenn.

KayeCTBEHHOE ONpeeNieHHe COACp)KaHUsl KHCIOpoJa B  BO3IyXe, MOJy4YeHHE, COOMpaHue,
pacrio3HaBaHHE U M3yYCHHE CBOWCTB KUCIIOPOJIA, HAOIIOICHNE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BO3HHKHOBEHHS W TPEKpAIleHUs TOpPeHHs (I0oXkapa), 03HAKOMJICHHE C 00pa3laMd OKCHJIOB U
OTHMCaHUE UX CBOWCTB, MOJyUYeHHE, COOMpPAHKE, pACIIO3HABAaHUE W M3YYCHUE CBOWCTB BOJOpOja (TOpPEHHE),
B3auMojieiicTBue Bojopoga ¢ okcugom wmeau (II) (Bo3MOXHO WCHONIb30BaHWE BHUACOMATEPUATIOB),
HaOmoieHne 00pa3IoB BEIIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBaHHE OCOOEHHOCTEH pAaCTBOPEHUS BEIIECTB
C Pa3IMYHON PaCTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMPEIEIIEHHON MAaCCOBOM 0JIel pacTBOPEHHOTO
BEIECTBA, B3aWMOJCWCTBHE BOJBI C MeTaIaMU (HaTpUeM M KajiblFieM) (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), UCCIIEIOBAHUE 00PA3I[0B HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOIECHUE
W3MEHEHHUS OKPACKH WHAUKATOPOB B PACTBOPAX KHUCIIOT U MIEIOYEH, N3yueHHEe B3aUMO/ICHCTBUS OKCHIA METH
(IT) ¢ pactBOpoM cepHOM KHCIOTHI, KHCIOT C MeETalJlaMH, peaKluid HeHTpatu3aluy, IMOJydeHnue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeETaula JPYrUM U3 pacTBOpa COJIH, pEIICHHE
IKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe «BakHel1re Ki1acChl HEOPTaHNYECKUX COSTUHEHHID.

Ilepuoauyecknii 3akoH U Ilepnoanueckas cucrema xumMuueckux 3jiemenToB JI. M. Menaeneesa.
Crtpoenue atoMoB. XUMHYECKasl CBSA3b. OKUCIUTEIHbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU



[lepBbie MOMBITKH KiIaccu(UKALIMM XUMUYECKUX 31eMEeHTOB. [loHsTHE O Ipynmax CXOJHBIX JIEMEHTOB
(1IenoYHbIe U IIEJIOYHO3EMEIbHbBIE METaIbl, TaJOreHbl, MHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpble 00paszyroT
amM(pOoTepHBIC OKCUJIBI ¥ TUAPOKCHUJIBL.

[Tepuonuueckuii 3akoH. Ilepuommueckass cucrema xumuyeckux siemeHToB . M. Menaeneesa.
Kopotkonepuoanas u amuaHonepuoHas Gopmsl [leproanueckoid cucTeMbl XUMHYECKHX d1emMeHToB JI. U.
Menpeneesa. [lepuons! u rpynnsl. @U3HYECKUNA CMBICI TOPSAKOBOIO HOMEpA, HOMEPOB IIEPUOAA U I'PYIIIBI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX siziep. M30Tomnbl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
aToMOB niepBbIX 20 xumMuyeckux 3nemeHToB [lepuoauueckoii cucremsl [1. M. MenneneeBa. XapakTepucTuka
XMMHYECKOI0 3JIEMEHTA 110 €ro nojoxeHuto B [lepuoanueckont cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHMs pajuyca aToMOB XHMHYECKHUX JJIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIIAM U IIEPUOJAM.

3nayenue [lepuoanueckoro 3akoHa u [leppoandeckoi cuCTeMbl XUMUYECKUX DJIEMEHTOB ISl Pa3BUTHS
Hayku u npaktuku. J[. 1. MenneneeB — yu€Hblid U IpaKJaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHas (MoisipHas W HEMOJSpHAs) CBs3b. JIEKTPOOTPUIATEIBHOCTD
XUMHUYECKUX JIeMEHTOB. VIOHHAs CBSI3b.

Crenenb okucieHus. OKHCIHUTEIHLHO-BOCCTAHOBUTEIILHBIC pCaKuuu. Hpoueccm OKHUCJICHUA H
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:  N3y4cHue 06pa3110B B€IICCTB MCTAJIJIOB 1 HEMECTAJIJIOB, B3aHMMOJCHCTBHE
THAPOKCHUa HUHKA C

pacTBOpaMM  KHUCJIOT W IIEJI0Y4EW,  MPOBEACHUE  OINBITOB,  HIUIIOCTPUPYIOIIMX  IIPUMEPHI
OKHUCJINTEIbHOBOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiiuu pas3iokKeHNs, COETUHEHUS).

Meoswcnpeomemnnie ceasu

Peanuzanus MCKITPECAMCTHBIX CBs3EH Ipu MU3y4YCHUU XUMHH B 8 Kiacce OCYHICCTBJIISACTCA YCPE3
HCIIOJIB30BAHHEC KAaK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIOINUXCA CUCTCEMHBIMU AJIsA
OTACJIBHBIX NPECAMETOB €CTECCTBCHHO-HAYYHOI'O TUKJIA.

O6IJ_II/IC CCTCCTBCHHO-HAYYHBIC TTOHATHUSA: Hay‘-IHBIﬁ (I)aI(T, runoTesa, Teopusl, 3aKOH, aHalin3, CUHTC3,
K.HaCCI/I(I)I/IKaL[I/IH, NEpUOANYIHOCTD, HaGJIIO):[CHI/IC, OKCIICPUMCHT, MOJCIUPOBAHHUC, HU3MCPCHUC, MOICIIb,
SABJICHUC.

dusnka: maTepusi, aToM, SJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ], W30TOMBI, PaTlOaKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKUM 3apsifl, BEMIECTBO, TEJIO, 00bEM, arperaTHOE COCTOsTHUE BEIIECTBA, ra3, PU3HIEeCKUE
BEJIMYUHBI, €IUHULIBI U3MEPEHUsI, KOCMOC, MIaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, MTOJIE3HBIE HCKOMIAeMbIe, TOILUINBO,
BOJIHBIE PECYPCHI.



9 KJIACC
BemecTBO M XUMHYeCKasi peaKIust

Ilepnonnueckuit 3akoH. llepuogmyeckas cucremMa xumudeckux sieMeHtoB [l M. Menneneesa.
CrpoeHune aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB XUMUYECKUX IEMEHTOB IIEPBBIX TPEX NIEPUOOB,
KaJusl, KaJblUs U UX COEJUHEHUI B COOTBETCTBUU C II0JIO)KEHHEM 3JIEMEHTOB B [lepuonnueckoii cucrteme u
CTPOEHHEM HUX aTOMOB.

CTpOGHI/Ie B€IICCTBA: BUJbI XUMHUYECKON CBS3HU. THIIBI KPUCTAJTINIMICCKUX peIJ_IéTOK, 3aBUCHUMOCTDb
CBOICTB B€IICCTBA OT THUIIA KpHCTaHHquCKOfI peH_IéTKI/I u BUAa XHUMHYCCKOM CBSI3H.

Kiaccudukanuss ¥ HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XHWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMUXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHWYECKHX COSAUHEHUH, TeHETHYeCKasi CBS3b HEOPTraHUYECKHX
BEILIECTB.

Krnaccudukanus XuMHUUeCKUX peakiui Mo pa3InyHbIM IpU3HaKaM (110 YUCIY U COCTAaBY YYaCTBYIOIINX
B PEAKIU BEIIECTB, MO TEIUIOBOMY (P (HEKTY, 10 U3MEHEHHUIO CTENCHEeH OKHCICHHSI XUMUYECKUX AJIEMEHTOB,
o 00paTUMOCTH, MO YYACTHUIO KaTaau3aropa). DK30- U IHAOTEPMUYECKHE PEaKlUU, TEPMOXUMHUYECKHE
YpPaBHEHUS.

[TonATHE O CKOPOCTH XUMHUYECKOW peakiuu. [loHsTHEe 00 0OpaTHMBIX W HEOOPATUMBIX XUMHUYECKUX
peakuusx. IIoHsaTHE 0 TOMOTEHHBIX U reTepOreHHbIX peakuusix. [lonsaTue o karanuse. [ToHsTHE 0 XMMHUYECKOM
paBHOBecHH. DakKTOpPBI, BIMAIOIME HA CKOPOCTh XWMHMYECKOM DPEAKUMH U IOJOKEHHE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuu, 3J'IeKTp0HHLII71 OamaHc
OKHCIIMTEIbHOBOCCTAHOBUTEIILHOMU pCaKkuuu. CocraBrenue ypaBHeHI/Iﬁ OKHUCIHUTCIBbHO-BOCCTAHOBHUTCIBbHBIX
peaKHI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O Oananca.

TeOpI/I}I 3J'ICKTpOJ'II/ITI/I‘-IeCKOI71 JUCColranuu. 9J'ICKTpOJ'II/ITLI U HCOJICKTPOJIUTHI. KaTI/IOHLI, AHHUOHBEI.
MexaHu3M AUCCOIMAlMK BEIIECTB C pa3InuYHbIMU BUOAMU XAUMUYECKON cBs3u. CTEleHb JAuccoluranmu.
CunbHBbIC U c1a0bIe SJICKTPOJIUTHI.

Peakuyu nonHoro oomMeHa. Y cioBUs MPOTEKaHUs peaKklMil HOHHOTO 0OMeHa, MOJIHbIE U COKPAIIEHHbIE
UMOHHBIE ypaBHEHHMs peakuuidl. CBONCTBAa KHUCIOT, OCHOBAHMW U COJE€M B CBeTE€ NPEACTaBICHUNH 00
ANEKTpOIUTHYECKON qucconmanui. KauecTBeHHbIe peakiiui Ha HOHbL. [loHsATHE O ruapoau3e comneil.

Xumuueckuii IKCnepumenm:.

O3HAKOMJIGHHE C MOJENISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U
HeMeTaJsIoB (TpaduTa W anMmasa), CIOXKHBIX BELIECTB (XJIOpHUJA HATpHsl), HCCIEJIO0BaHUE 3aBUCUMOCTU
CKOPOCTH XMMHYECKON PEaKIIMK OT BO3ICHCTBUS PA3IMIHBIX (PAaKTOPOB, NCCIIETOBAHHE dIIEKTPOITPOBOAHOCTH
PacTBOPOB BEMIECTB, MPOIECCa UCCOMUANNN KHUCIIOT, MeJI04el U colie (BO3MOXHO MCIIOJIb30BAHUE BUICO
MaTepuasoB), MPOBEACHNUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUSI peaklUid MOHHOTO OOMeHa
(oOpa3oBaHue oOcajka, BBIIEIEHHME Tra3a, 00pa3oBaHHWE BOJIbI), OMNbBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCINTEIIbPHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ (FOpeHI/Ie, PCaKuu pa3jIoKCHMU, COG}II/IHCHI/IH), pacrmo3HaBaHUEC
HCOPTraHNYCCKUX BCHICCTB C INOMOIIBIO KaY€CTBCHHBIX peaKHHﬁ Ha HOHBI, PCIICHHUEC 3KCIICPUMCHTAJIBHBIX
3ajau.

HeMeTanasl M UX cOeTHHEHUS



OOmiass xapakTepucTuka rajioreHoB. OCOOEHHOCTHM CTPOEHHUS AaTOMOB, XapaKTepHbIE CTEHEHHU
okucaeHus. CtpoeHue u (pu3nUeCKre CBOWCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XMMUYECKHE CBOMCTBA HA
nmpuMepe xjopa (B3auMOJCHCTBHE C MeTa/lIaMH, HeMeTa/ulaMH, Iesnodamu). Xsopoomoposa. CoistHas
KHCJIOTa, XMMUYECKHE CBOMCTBA, MTOyYeHUE, NpuMeHeHue. J(eficTBre XJIopa U XJI0pOBOJAOPO/Ia HA OPTraHU3M
yesoBeka. BaxkHelme XJI0puIbl U UX HaXOXKJICHHUE B IPUPOJIE.

OOmast xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
crerieHd okucieHus. CTpoeHne W (QHU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJa U CEphbI.
AnnoTporHeie MOIU(BUKAIIME KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA cepbl. CepoBOIOPO, CTPOCHHUE,
¢dusnveckue U XUMHUYECKHe CBOicTBAa. OKCHABI Cepbl Kak MPEICTaBUTENIM KHUCIOTHBIX OKcuaoB. CepHas
KHUCIOTa, (U3MYECKHe M XUMHYECKHEe CBOHCTBa (00IIME Kak TMpEACTaBUTENS Kiacca KHCIOT M
cnenupuyeckue). XUMUYECKHUE PEAKIINH, JIEXKAIIEe B OCHOBE MTPOMBIIIICHHOTO CII0C00a MOJTY4YeHUs! CepHON
kucaoThl. [Ipumenenue cepHoit KUcnoThl. COMM CEPHOM KUCIIOTHI, KaYeCTBEHHAsI peaklus Ha Cynb(aT-noH.
Haxoxnenue ceppl M €€ COCIMHEHMM B IpUpoJe. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl
COCJAMHEHUSIMH cepbl (KUCIIOTHBIE [JOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
[IPEI0TBPALLECHUSI.

OOmiasi xapakTepucTuka 3JieMeHTOB VA-rpymnmbl. OCOOSHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIC
CTETICHU OKHUCIICHHs. A30T, pacpoCTpaHeHHE B IPUPOJIe, GU3nUYecKre U XUMUYeCKre cBoicTBa. KpyroBopor
a3oTa B mpuponae. AMMHAK, ero (hU3MuecKue U XMMHUYECKHE CBOICTBa, moyiyueHue u npumeHenue. Conu
aMMOHWSI, MX (PU3MYECKHE M XUMUYECKUE CBOMCTBA, IpuMeHeHne. KadecTBeHHast peakiiysi Ha HIOHbBI aMMOHHUSL.
A3OTHast KUCIIOTa, e€ TOJIy4YeHUE, GU3NICSCKUE U XMMUYCCKIE CBOMCTBA (0OIIHME KaK MPEICTaBUTEIS Kilacca
KucIoT u cnenuduyeckue). Mcnonapb3oBaHWEe HHUTPATOB M COJICH aMMOHHS B KayeCTBE MHHEPAIbHBIX
ynoOpeHuit. XUMHUYECKOe 3arps3HEHUE OKPYKAIOLICH Cpelbl COCAMHECHUSMHU a30Ta (KUCIIOTHBIC IOXKIIH,
3arpsi3HEHUE BO3AyXa, MOUBBI U BOJ0EMOB). Dochop, amnorponusie Moaudukamu Gochopa, pusndeckue u
xumudeckue corctBa. Okcun dochopa (V) u pochopnas kucnora, pusndeckre 1 XUMHIESCKUE CBOWCTBA,
nonyuenue. Mcnonb3oBanue pochaTroB B kauecTBE MUHEPATBHBIX yI0OPEHHIA.

OOmast xapakrepuctuka 371eMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
CTENEHU OKUCIIEHUS. YTIepo]l, aJUIOTPONHbIe MOIU(PHUKALIMH, PACIPOCTPAaHEHUE B NMPUPOJIE, PU3HUECKUE U
XUMHYecKkue cBoicTBa. Axcop6ouus. Kpyrosopor yriepoaa B npupozae. Okcuipl yrieposa, ux Gpuzndeckue u
XMMHMUYECKHE CBOMCTBA, JEHWCTBHE HAa XUBBIE OPraHMU3MBI, MOJIYYEHHE W INPUMEHEHHE. OJKOJOTHYECKHE
po0JIeMBbl, CBSI3aHHBIE ¢ OKCUI0M yriiepoaa (IV), runoresa rino0anbHOro NOTEMICHHs KIMMaTa, TapHUKOBBIH
3¢ dexT. YronbHas KUCIOTa U e€ CONU, X (PU3HUECKUe U XMMUYECKHE CBOWCTBA, MOJIyYCHHE U TIPUMEHEHHE.
KayectBeHHast peakuusi Ha KapOoHaT-uoHbl. Mcnonb3oBaHue KapOOHaToB B  OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

IlepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COSAMHEHHsX yriepoja (MeTaH, TaH,
STHUJICH, alleTHIIEH, 3TaHOJ, [IMLEPHH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKN yIiIeBOAOPOAOB (YroJb,
MIPUPOHBIN ra3, HeTh), TPOAYKTHI UX NepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIEHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU BaYKHBIX BEILIECTBAX: JKUpaxX, Oelikax, yriieBoJax — U UX POJId B )KU3HHU YEJIOBEKa.
MatepuanbHO€ €AMHCTBO OPIraHUYECKUX U HEOPTAaHUUECKUX COSAMHEHUH.

Kpemuuii, ero ¢pusndeckue 1 XuMUYECKUE CBOMCTBA, TOyuyeHue U MpuMeHeHue. CoeIMHEHNUS KPEMHHUS
B mpupojae. Ob6mue npeacraBneHusi o0 okcuae kpemuus (IV) u kpemuueBoil kucnore. CHUIMKATBI, UX
UCIOJIb30BaHUE B OBITY, B MPOMBIIIIEHHOCTU. BakHel e CTpouTeNbHbIE MaTepUaIbl: KEPAMHKA, CTEKIIO,
[IEMEHT, OeToH, >kene300eToH. [IpobmeMbl 0GE30MacHOTO HCIONIB30BAHMS CTPOUTENBHBIX MaTepUajoB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:



M3ydeHHre 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI, TPOBEICHUE KaYeCTBEHHBIX
peaKIuii Ha XJIOPUA-UOHBI M HAOIIOIeHUE TIPU3HAKOB MX MMPOTEKAHWMS, ONBITHI, OTpaKArOIINe (PU3HUECKUE U
XMMHAYECKHE CBOMCTBAa TAJIOTEHOB M WX COCIUHCHUH (BO3MOXKHO HCIIOJNIB30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJICHHUE C 00pa3iiaMu XJIOPHUIOB (TAIOTeHUI0B), 03HAKOMIICHHE ¢ 00pa3amMu cepbl U €€ COSAMHEHUSIMU
(BO3MO’KHO UCIIOJIB30BaHUE BUICOMATEPHUAIIOB), HAOIIOIeHUE TIpoliecca O0OyTIIMBaHUs caXxapa Mo/ ACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YUYEHHE XUMHUYECKHX CBOWCTB pa30aBIICHHOW CEPHOW KHUCIIOTHI,
MPOBEJICHUE Ka4yeCTBEHHOW peakiuu Ha CyiabhaT-uoH ¥ HaONoJIeHHe Mpu3Haka e TNpPOTEeKaHus,
O3HAKOMJICHHUE ¢ (PM3MUECKUMH CBOWCTBAMH a30Ta, (hocdopa u MX coeNUHEHHI (BOZMOKHO HCIIOJIb30BAaHHE
BHJICOMAaTEPHAIIOB), 00pa3iiaMu a30THHIX U (OCHOPHBIX YIOOPEHHH, TOTydeHUE, COOMpaHue, paclio3HaBaHUE
Y U3y4CHHE CBOWCTB aMMHaKa, MPOBEJCHUE KAYECTBCHHBIX PEaKIWid Ha MOH aMMOHHA U (docdaT-uoH n
W3yYeHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIB30BaHUE BUICOMATEPHATIOB), U3YUYCHHE MOJCICH KPHCTALUTMYCCKHX PEIMETOK anmasa,
rpaduTa, QyiepeHa, 03HaAKOMIICHHE C MPOIIECCOM aJCOPOLMU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
V€M W yCTPOKMCTBOM TPOTHBOTrasa, IOJydeHHE, COOMpaHHe, pAclo3HaBaHWE M H3YYCHUE CBOMCTB
YTIIEKUCIIOTO ra3a, MPOBeIcHUE KAYeCTBCHHBIX PeaKIIMii Ha KapOOHAT M CHITMKAT-MOHBI M U3yUeHUE TPU3HAKOB
WX  TPOTEKaHWs, O3HAKOMJICHHEC C  TPOAYKIMEH  CHUJIMKATHOW  TPOMBINUICHHOCTH,  pEIICHHE
AKCIICPUMEHTAIBHBIX 33134 10 TeMe «BakHelIne HeMeTauTbl U UX COCIUHCHHUSY.

MeTaJibl 4 UX COETMHEHUS

OOwiast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHMM HUX IIOJIOKEHHS B
Ilepuoguueckoit cucrteme xmmuueckux snemeHToB [I. M. MenpeneeBa u crpoeHus aromos. CTpoecHHe
MeTaJlJIOB. MeTrajindeckas CBsA3b M METAJUIMUECKasl KpUCTAJUIMYecKasl PeIIETKA. DIEKTPOXUMHUUECKUN Pt
HanpspkeHud MertaisioB. dusnyeckue M XUMHMUYECKHe CBoWcTBa MeTayuioB. OOImue crocoObl MoTydeHHs
MeTaiioB. [loHsATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3alUThI UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, AIOpaTOMUHUMN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

[Ilemounble Metamibl: nosoxkeHue B Ilepmoamueckoil cucreme XuMHUecKuX daemMeHToB I H.
MenpeneeBa, CTpOEHHE MX aTOMOB, HAaXOXJEHHE B Ipupoje. Pusznyeckue M XUMHUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUIBI HATpUs U Kanus. [I[pruMeHeHue menoYHbIX MEeTalioB U UX
COCUHCHHM.

[IlenoyHO3EMENBHBIE METAJUIBl MarHuid W Kaupluii: mnosnoxeHue B Ilepmoandeckoin cucreme
xuMuyeckux djeMeHToB JI. M. Menneneesa, CTpoeHrue UX aTOMOB, HaxOXJeHUe B npuponae. Pusznueckue u
XMMUYECKHE CBOMCTBA MarHus U Kajblusd. BaxkHeline coearHeHUs Kaiblus (OKCHJ, TMJIPOKCHUJ, COJIH).
JXKeEcTkocTh BOABI M CIIOCOOBI €€ YCTpaHEHHUS.

Amromunmil: nosoxkenne B Ilepronnueckoit cucreme xumudeckux anemeHToB JI. M. Menpaeneesa,
CTpOEHHE aToMa, HaXxOXJeHne B mpupojae. Pu3nueckne 1 XUMHUIECKHUE CBOMCTBA alfOMUHUSA. AMBOTEpHBIC
CBOWCTBA OKCHJIa U THAPOKCHUIA ATFOMUHUS.

Keneso: nonoxenue B [lepuognueckoii cucreme xumudeckux anemenToB J1. . MenneneeBa, crpoeHue
aToMa, HaXO0XACHHUE B IIPHUPOAC. dum3nyeckre U XUMHYECKHE CBOMCTBA JKejIe3a. OKCI/I)II)I, TUAPOKCUIBI U COJTN
xenesa (I1) u sxenesa (III), ux cocras, cBOWCTBA U MOJTyUEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJICHHE C 00pa3IlaMyi METAJIOB | CILIABOB, UX (PU3NICCKUMHU CBOWCTBAMH, H3ydECHUE
pe3yIbTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIOJb30BaHUE BHJICOMATEPUATIOB), OCOOEHHOCTEH
B3aHMOHCﬁCTBHﬂ OKCHUJa KaJblUA W HaTpus C BOI[OI>'I (BOBMO)KHO HNCIIOJIB30BaHUEC BI/II[eOMaTepI/IaJIOB),



HCCIIeIOBaHNE CBOMCTB KECTKOM BOJIbI, Mpoliecca FOPEHHs jKelie3a B KUCIOPO e (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPHAIIOB), TPU3HAKOB MMPOTEKAHNS KAYECTBEHHBIX PEAKIMI1 Ha MOHBI: MarHUs, KalbIHsl, ATFOMUHHUS,
nuHKa, xenesa (I1) u xenesa (II1), menu (I1), HabmroieHUe W ONMKMCAHKUE MPOIIECCOB OKPAITUBAHUS TIJIAMEHU
MOHAMM HATpHsl, Kalusg W Kajbls (BO3MOXHO HCIOJB30BaHUE BUJICOMATEPHANIOB), HCCIIEIOBAaHUE
aM(pOTEepHBIX CBONCTB FUAPOKCHIA AIFOMUHHUS M THIPOKCH/IA IIMHKA, PeICHUE HKCIIEPUMEHTAIbHBIX 33]1a4 10
Teme «BaxxHelme MeTajliibl U UX COCIMHEHUSI.

Xumus ¥ OKpy:Kaomas cpeaa

BemecrBa n MaTcpualibl B HOBCC,I[HGBHOI;'I JKM3HU YeJloBeKa. be3omacHoe Mcrnonb30BaHHe BC€IICCTB U
XHUMHUYCCKUX pCaKHI/Iﬁ B 6BITy. HepBa;I IMOMOIIB IMPU XUMHYCCKUX O0XKOrax MU OTpaBJICHUAX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYKaIoIel cpelpl (IpelenbHasi JOIMyCTUMas KOHLIEHTpalUsl BEILECTB,
nanee — [1/1K). Posib XUMuM B pelieHHH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumernm: U3YYCHHUC o6pa3u0B MaTCpHaIoB (CTGKHO, CIIJIaBBbI
MCTaJJIOB, ITOJIUMCPHBIC MaTCpI/IaHLI).

Meoswcnpeomemnnie ceasu

Peanuzanus MexXnpeIMeTHBIX CBS3€d NMpPU U3y4EHMH XUMUU B 9 Kjacce OCyILECTBISETCS depes
HCIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX IMOHITUHN, TaK U MOHATUH, SBIISIOIIMXCS CUCTEMHBIMU JJIS
OTJIEJIBbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT'O I[IUKJIA.

OOw1re ecTecTBEHHO-HAyYHbIE MOHATHS: Hay4yHbIH (DakT, rUmoTes3a, 3aKOH, TEOpHs, aHAIM3, CUHTE3,
Kjaccuukanus, MEepUOAUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT, MOJICIIMPOBAHUE, W3MEpPEHHE, MOJIEb,
SIBJICHHE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUSI, MaTEpUAIIBI.

®dwuzuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ], M30TOMNBI, PaAHOaKTUBHOCTH,
MOJIEKYIa, NMEKTPUIECKHI 3apsij], MPOBOAHUKH, MOTYIIPOBOIHUKH, AUIIEKTPUKH, (DOTOAIEMEHT, BEIIECTBO,
Teno, o0BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, paCTBOP, PACTBOPUMOCTh, KpUCTaJNIMYECKasi PEIETKa,
CIUIaBbI, (pU3MYECKHE BENUYHMHBI, CTUHUIIBI U3MEPEHHs, KOCMUYECKOe MPOCTPAHCTBO, TUIAHETHI, 3BE3IBI,
Comnnie.

buonorus: (I)OTOCI/IHTGL’», JABIXaHUC, 61/100(1)epa, 9KOCUCTEMA, MUHCPAJIbHBIC y,[[O6pCHI/I$I, MUKPO3JICMCHTHI,
MaKpO3JIEMCHTBI, TIMTATCIIbHBIC BCHICCTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, ITOJIE3HBIE HCKOMIAeMble, TOILUINBO,
BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHNU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE PE3YJIbTAThI OCBOSHUS MPOTPAMMBI OCHOBHOT'O 00IIET0 00pa30BaHUs JOCTUTAIOTCS B XOJIe
O6y‘-I€HI/I$[ XUMHHU B €ANUHCTBEC y‘~I€6HOI\/'I Y BOCIIUTATEIbLHOU ACATCIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMHA
pOCCI/II\/IICKI/IMI/I COIMOKYJIBTYPHBIMHU H AYXOBHO-HPABCTBECHHBIMH LECHHOCTAMU, NMPHUHATBIMHU B 06HleCTBe
MpaBWJIaMA W HOPMaMHu IIOBEJACHHS W CIIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U
COIMATM3AITUN 00YJIarOIITUXCSI.

JImaHOCTHEIE PE3YIbTATBI OTpPAXar0T TOTOBHOCTH O6yanOHH/IXC$I PYKOBOJACTBOBATLCHA CHCTEMOM
IIO3UTUBHBIX IIEHHOCTHBLIX OpI/IeHTaI_[Hﬁ " paCHIMpCHUEC OIbITa ACATCIIBHOCTU Ha eé OCHOBE€, B TOM YHCJIC B
qacTu:

1) naTpHOTHYECKOT0 BOCTTUTAHUSI:

HEHHOCTHOI'O OTHOHICHUS K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYUYHOMY HACJICAULO,
MMOHUMAHUS 3HAYEHMUS XHUMHYECKOM HayKH B JKH3HU COBPCMCHHOI'O O6H_ICCTBa, CIIOCOOHOCTHU BIaJCTh



JIOCTOBEpHOM MH(MOPMAIMEH O TIePEIOBBIX JTOCTHKEHUSAX M OTKPHITHSIX MHUPOBON M OTEYECTBEHHON XHMHH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U 00IIECTBA;

2) rpasKIaHCKOT0 BOCIIMTAHMS:

IpeACTaBICHUA O COLMAJIbHBIX HOpMax M IIpaBUJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B KOJIJICKTUBE,
KOMMYHHKaTHBHOfI KOMIICTCHTHOCTH B O6H.[CCTB€HHO HOHGSHOﬁ, yqe6HOHCCHeﬂOBaTCHBCKOﬁ, TBOp‘lCCKOfI u
APYrux BUAAX ACATCIIbBHOCTHU, T'OTOBHOCTHU K pa3Hoo6pa3H017I COBMECTHOM JACATCIIBHOCTH IIPU BBINIOJIHCHUHN
yLIe6HBIX, IMO3HAaBAaTCJIbHBIX 3a4a4, BBIITOJIHCHUHU XUMHUYCCKUX OKCIICPUMEHTOB, CO3JIaHUN y‘le6HI)IX IIPOCKTOB,
CTPEMIICHHA K B3aMMOIIOHMMAHWIO WU B3aMMOIIOMOIIIX B ITPOLECCE ITOH y‘IC6HOI>'I JACATCIIbHOCTH, T'OTOBHOCTHU
OLICHUBATh CBOE MOBEJCHUE U IIOCTYIIKHK CBOUX TOBapI/IH_Ieﬁ C IMO3MIUN HPAaBCTBCHHLBIX U IIPABOBBIX HOPM C
yLIéTOM OCO3HaHUA HOCJ'IC,I[CTBI/II‘/'I IIOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHUPOBO33PCHYCCKUEC IIPCACTABIICHUSA O BCHICCTBC H XHUMHYECKOU pcaknuu, COOTBCTCTBYIOLINC
COBPCMCHHOMY YPOBHIO PA3BUTUSA HAYKH WU COCTABJIAIOMIUMC OCHOBY IJId INOHHMMAaHUA CYHIHOCTH HaquOﬁ
KapTUHbI MHUPaA, IPCACTABJICHHA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUA ITPHUPOAbI, B3BAUMOCBA3AX YCJIOBCKA
C HpHpOI[HOﬁ CpC,HOﬁ, O pOJIM XUMHHU B ITOSHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

[103HABATEJIbHbIE MOTUBBI, HAIIPABJIEHHBIE HA MIOJyYE€HUE HOBBIX 3HAHUN 110 XUMUH, HEOOXOIUMBIE IS
OOBSICHEHUSI HA0JII0JJaeMbIX HPOIECCOB U SIBJICHUH, MMO3HABATEIbHOH, WH(POPMAIIMOHHON W YUTATEIbCKOM
KyJIbTYpbl, B TOM 4YHCJIE HAaBBIKOB CaMOCTOSITEJIbHOM paboThl C Y4YEOHBIMM TEKCTaMH, CIIPaBOYHOU
JUTEPaTypOH, JOCTYIIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTUH;

uHTEpeC K OOy4YeHHIO ¥ TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W CHOCOOHOCTH K
caM000Opa30BaHMUIO, TPOCKTHOM W  HCCIIENOBATEIbCKON JIEATEbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHS 00yUYEHUS B ajbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHUC ILCHHOCTU KU3HU, OTBCTCTBCHHOI'O OTHOHMICHUA K CBOCMY 3J0pPOBbBIO, YCTAHOBKH Ha
3HOpOBLII>i 06p8_3 JKHN3HH, OCO3HAHHUC MOCJEICTBUNA U HCIIPUATHEC BPCAHBIX IIPUBBIYCK (yrIOTpe6J'IeHI/I$[
AJIKOT'OJIs1, HAPKOTHUKOB, KypeHI/IH), HCO6XOI[I/IMOCTI/I CO6J'II-OILCHI/ISI IpaBuJI 0e30ImacHOCTH pu O6paH_IeHI/II/I C
XUMHUYCCKUMHU BCIICCTBAMHU B 6LITy nu peaHLHOﬁ KH3HH,

5) TpyaoBOro BOCIIMTAHHUSI:

WHTEpEC K MPAKTHYECKOMY M3YYEHHUIO mpodeccuii U Tpyaa pas3iMdHOrO pojlia, YBaXKEHHE K TPYAY U
pe3yibTaTtaM TPYAOBOM JesITeIbHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHUS MPEIMETHBIX 3HaHUH 10 XUMUH,
OCO3HAHHBIM BBIOOP HMHAMBHYaTbHOH TPACKTOPHM MPOJODKEHHUS 00pa3oBaHMsA € YYETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB U IOTPEOHOCTEH, YCIEHIHOM
npoeCCUOHATILHON JIeSITEIbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh AJalTUPOBATHCS B
npodeccuoHaIbHOM cpeje;

6) IKOJIOrNYeCKOr0 BOCTIMTAHMS:

9KOJIOTMUYECKHU 11€JIeCO00pa3HOe OTHOIICHHWE K MPHUPOJIe KaK MCTOYHUKY >KM3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMSI, TOHUMAHUE IIEHHOCTH 3I0POBOTO U O€30MacHOT0 00pa3a )Ku3HU, OTBETCTBEHHOE OTHOIICHHE
K COOCTBEHHOMY (DM3MUECKOMY M TICHXUYECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBHII



0€301acHOTO MOBEICHUSI TPH pabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO M KU3HH
JTIIOJIEH;

CIOCOOHOCTH IMTPUMEHSATh 3HAHUS, I10JIy4aeMble ITPU U3YUYEHUH XUMHUH, [T PeLeHHs 3ajiay, CBA3aHHbIX
C OKpYKarolled MPUPOJHOM CpenoH, Ul INOBBINIECHUS YPOBHS 3KOJOTHYECKOM KYJIbTYPBI, OCO3HAHHUS
r7100aJIbHOTO XapakTepa 3KOJIOIMYECKHX MpoOJeM M MyTed MX pelleHHs MOCPEACTBOM METOJ0B XMMUH,
HKOJIOTMYECKOTO MBILIUICHUS, YMEHUS PYKOBOACTBOBATHCA MM B IIO3HABATCIIBHOM, KOMMYHMKAaTUBHOM MU
COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocrage MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIIAIOT 3HAYUMBIC JJIA (bOpMI/IpOBaHI/IH MHPOBO33PCHUA
OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIUI, THIOTE3a, (PAKT, CUCTeMa, MPOIECC, SKCICPUMEHT U
Apyroe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEJAMETaxX U MO3BOJISIOT HAa OCHOBE
3HaHUI W3 ATHUX INPEIMETOB (HOPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM HAay4yHOW KapTHHE MHpPa, U
YHHBEpCAJIbHbIC Yy4eOHble MACHCTBUs ([IO3HABATENIbHBIC, KOMMYHHKATHBHBIC, DPEryJSTHBHbIC), KOTOpPBIC
obecreunBar0T (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHPOBAHUIO M OCYIICCTBICHHUIO
y4eOHOH eI TeTbHOCTH.

Ilo3HaBaTe/bHbIE YHuBEpCaJdbHbIC y‘-leﬁl—[l)le JelcTBUSA

ba3oBble JJornyeckne aeMcTBUSA:

YMCHHA UCIIOJIb30BATh HpI/IéMLI JIOTHNYCCKOI'0 MBIIJICHHA IIPH OCBOCHHUHA 3HAHUU: PaCKpbIBaTb CMbBICII
XUMHUYECKUX MOHSATUN (BBII[GJ'IHTB HUX XApaKTCPHBIC IPHU3HAKH, YCTAHABJIIMBATH B3aUMOCBA3bL C JAPYIrUMHU
HOHHTI/IHMH), HCIIOJIB30BAaTh ITOHATHUA OJIA 00BACHEHHS OTACJIBHBIX (1)8.KTOB u HBHCHHﬁ, BBI6I/IpaTL OCHOBAHHA
U KpUTCpUU JIA KJ'IaCCI/Iq)I/IKaI_II/II/I XUMHUYCCKUX BCIICCTB MW XHMHUYCCKUX peaKHHﬁ, YCTaHABJIMBATb
MPUYUHHOCJIICACTBCHHLIC CBA3U MCKIAY 00BbEeKTaMH1 HU3YyUCHUA, CTPOUTH JIOTUYCCKUC PACCYKICHUA
(I/IHIIYKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaHOFI/II/I), J€J1aTh BBIBOJIbI M 3aKJIFOUCHU S,

YMEHHE IPUMEHATH B [TPOLIECCE TO3HAHUS MOHATHS (MPEAMETHBIE U METAIIPEIMETHBIE), CAMBOJINYECKHE
(3HAKOBBIE) MOJIENH, UCTIOIb3YyEMbIE B XUMUU, IPEOOPA30BBIBATH IIMPOKO MPUMEHSIEMbIE B XUMUU MOJIETIbHBIE
MIPE/ICTAaBICHHS] — XUMUYECKUH 3HAK (CUMBOJ 3JI€MEHTa), XUMudeckas popmysa U ypaBHEHHE XMMHUECKON
peakuuu — MpH peHIeHUH y4eOHO-TIO3HABATENIbHBIX 3a/lady, ¢ YYETOM ITHUX MOJEIbHBIX MPEJCTABICHUN
BBISIBJISITH U XapaKTEPHU30BATh CYIIECTBEHHbIE NMPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUECKUX PEAKIUi, BBISBIATH 00IME 3aKOHOMEPHOCTH, IPUUMHHOCIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS
B U3y4aeMBbIX IIPOLECCAX U ABJICHUIX.

Ba3oBble ncciiefoBaTeLCcKHe AeiicTBUA.

YMCHHC UCIIOJIB30BaTh NOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IO3HAHUS, 4 TAKIKC B
Ka4dye€CTBEC OCHOBBI I (bOpMI/IpOBaHI/IH THUITOTE3BI IO MPOBEPKE MPABUIIbHOCTH BBICKA3bIBACMBbIX CY)KHeHHﬁ;

HpI/IO6peTeHI/Ie OIIbITa IO MJIAHUPOBAHUIO, OpraHrU3al U IMPOBCACHHUIO YUCHUYCCKUX SKCIICPUMCEHTOB,
yMeHue HaOJIr0/1aTh 3a XOJIOM IPOLIECcca, CaMOCTOSITEIbHO MTPOrHO3UPOBATh €0 pe3yabTar, (GopMyInpoBaTh
0000IIEHUsT W BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOIO OIBITA, HCCIEIOBAHUS, COCTaBIATH OTYET O
MIPOJIeJIaHHOM paboTe.

Pabora ¢ undopmanmeii:



yMeHHE BBIOMpPATh, aHAIM3UPOBATH U UHTEPIPETUPOBATh MHPOPMAIMIO PA3IUYHBIX BUIOB U (OpM
MIPE/ICTAaBJICHUS], MOJYyYaeMyl0 W3 Pa3HbIX HMCTOUYHUKOB (HAYYHO-TIOMYJSIpHAs JIUTEpaTypa XUMHUYECKOTO
CoJiep’KaHusl, CIpaBOYHbIe MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHUBATh MPOTUBOPEUYHBYIO U
HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHUE TPUMEHSTH pa3IMyHble METOAbl M 3alpochl TPU TOUCKE W 0oTOOpe HHpOpMaruu u
COOTBETCTBYIOIIMX JaHHbIX, HEOOXOAMMBIX JJIs BBIIOJIHEHUS Y4YeOHBIX M I[I03HABATEJIbHBIX 3ajay
OIpeIeIEHHOTO THIIA, IPHOOPETEHNE OMBITa B 00JIACTH UCIOIB30BaHUS HH()OPMAITTOHHOKOMMYHUKATHBHBIX
TEXHOJIOTMH, OBJIAJICHUE KYJIbTYPOM AaKTUBHOI'O HCIIOJIb30BAHMS PA3JIMUHBIX ITOMCKOBBIX CHUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUs HHOOPMAIMM W WILTIOCTPUPOBATH
pelaeMble 33191 HECTIOKHBIMHU CXEMaMH, IHarpaMMaMHu, JpyruMu popMamu rpa@uku 1 X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATH B Mpollecce y4eOHOW M HCCIIeI0BaTeNIbCKON eATeIbHOCTH
MH(OPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO34iCTBAa U TPAHCIOPTa Ha COCTOSHUE
OKpY>Karole MpUPOJIHON CPEBI.

KomMyHHKaTHBHbIE yYHHBepcaJbHble y4eOHbIe NAeiicTBHSI: yMEHHUS 3a/aBaTh BONPOCH (B XOJe
auasnora v (M) JUCKYCCHH) TI0 CYIECTBY 0OCYX/IaeMOU TEMBI,
(bOopMyIHpPOBATH CBOM MPEATI0KEHUS OTHOCUTEIHHO BBINOJIHEHHS TIPEUIOKEHHOM 3a/1a4H;

YMEHHSI TPEJICTaBIATh IOJYYCHHBIE pe3yJlbTaThl IO3HABATENIbHON JEATENIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeNiaTh MPE3CHTAIMI0O PEe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO SKCIEPHUMEHTa
(;1abopaTopHOro ombITa, 1a00PaTOPHOM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHSI y4e0HOro COTpPYJHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IO3HABaTENbHOM U
HCCIIEIOBATENbCKON JIEATENbHOCTH TPH PEIIEHUH BO3HUKAIOMIMX IpoOJeM Ha OCHOBE YyuéTra oOLIMX
MHTEPECOB U COIIACOBAHUS NMO3ULMH (00CyX1eHUsI, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIS
COBMECTHBIX JICHCTBUI, ONpeiesieHne KPUTEPUEB M0 OLIEHKE KaueCTBA BBITIOJHEHHON pabOThHI U IpyTHE).

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBLIC y‘leﬁl—lble JelCcTBUA:

YMEHHUE CAMOCTOSITEIBHO  ONPENENATh LENU  JIEATEIbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATS,
KOHTPOJIMPOBaTh U TpPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTh, BBIOMpATh Hamboiee
s deKTHBHBIE CIOCOOBI pelleHus Y4eOHBIX W MO3HABATENBHBIX 33/1a4, CAMOCTOSITEILHO COCTAaBISTH MU
KOPPEKTUPOBATh MPEJIOKEHHBI AJITOPUTM JEHUCTBUU IPU BBINOJHEHUHM 33JaHUM C YYETOM IOJYUYEHHUS
HOBBIX 3HAHHUH 00 M3ydaeMbIX O0BEKTaX — BEIIECTBAX U PEAKIIHSIX, OIEHUBATh COOTBETCTBUE MOTYyUYEHHOTO
pe3yJibTaTa 3asBJICHHOM LEJIM, YMEHHUE UCIIOJIb30BaTh U AaHAIM3UPOBATH KOHTEKCTHI, IIPEJIAracMble B YCIOBUU
3aJJaHUMN.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTENILHOTO COJAEP:KAHUS, YCTAHOBIIEHHOTO
naHHOM (enepanpbHOM pabodeil mporpamMMoil, BBIJCISIOT: OCBOCHHBIE OOYUYaIOIMIMMUCS HAay4YHBIC 3HAHMSI,
YMEHUS U CTIOCOOBI ACUCTBUMN, crienn(raecKue s MPeaMETHON 001acTi « XUMHUSI», BUJIBI IEITEIIBHOCTH 110



MOJIYYEHHUIO HOBOT'O 3HAHUS, €T0 MHTEPIIPETALINU, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3INYHBIX YUEOHBIX U
HOBBIX CUTYaI[UsIX.

K xonmy oOydenuss B 8 kJacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI OTPa)KaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCSA YMEHUI:

PacKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKHMX ITOHATHH: aTOM, MOJEKYJa, XMMHYECKHH 3JIEMEHT, IPOCTOE
BEIIIECTBO, CJIO)KHOE BEILIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCUTEIIbHAsS
aTOMHasi M MOJIEKYJSIpHAas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JoJIsd
XMMHUYECKOI0 3JIEMEHTa B COEJUHEHUHU, MOJIAPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJlb,
3JIEKTPOOTPHULIATEIBHOCTh, CTEIIEHb OKMCIEHUS, XMMUYECKas peaklus, Kiaccu(uKauus peakuuii: peakiuu
COEJIMHEHUS, PEaKLUU pa3JIoKEHUs, PEaKLUU 3aMELICHUs, PeaKIMU OOMEHa, 9K30- U SHIOTEPMHUYECKUE
peakiuy, TeIIoBou 3GGeKT peakiuy, SApo aToMa, NIEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTalb, Pauyc
aTOMa, XMMHYECKAasl CBA3b, NTOJIIPHAs U HETIOJISIPHAs KOBAJICHTHAs CBA3b, HIOHHAS CBS3b, MOH, KATMOH, AaHHUOH,
pacTBOp, MaccoBast 10J1s1 BellecTBa (MPOLIEHTHAsI KOHIIEHTPAalus) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKUX IOHATUN U IPUMEHATH 3TH NOHATHUSA IIPU ONHCAHUU
BEILIECTB U UX IIPEBPAILCHHUI;

UCIOJIb30BAaTh XUMHMUYECKYIO CHUMBOJIMKY Ul COCTaBJICHMs (DOPMYJ BELIECTB M YPaBHEHUH XMUMHUYECKHX
peaKuuii;

OIpEeJIeNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIICHb OKHCICHHS 3JIEMEHTOB B
OMHAPHBIX COCTUHEHUSX, IPUHAUICKHOCTD BEILIECTB K ONpeieIEHHOMY Kiaccy COeAMHEHU 1o Gopmyiam,
BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAs! U MOHHAs) B HEOPIraHUUECKUX COCIUHEHMSIX;

packpbiBaTh cmbicn [lepuonmyeckoro 3akona JI. M. MenzgeneeBa: JEeMOHCTpUPOBATH ITOHMMAHHE
MIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT MX MHojoxeHus B Ilepuoanueckoit
CUCTEME, 3aKOHOB COXPAHEHHMS MacChl BEILIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4Y€HUS,
3aK0Ha ABOrazpo;

OINUCBIBATh M XapakTepu3oBaTh TaOnuuHyro (opmy [leproanyeckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuyarh MOHSATUS «IJIaBHas moArpymnmna (A-rpymma)» u «modounas noarpynna (b-rpynma)», mansie u
OoJblIME MEPUO/Ibl, COOTHOCUTh 0003HAUEHUs, KOTOphle UMeroTcs B Tabnuie «llepuoguueckas cucrema
xumuyeckux dsieMeHToB J[. M. MeHnneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMM CTPOCHMSI aTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB M 3aps] sjapa, oOllee YuCIO 3JIEKTPOHOB U pacHpelesieHHe HUX 110
AJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIUPOBATh XMMHUECKHE FIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHE peakluu (110 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY d(PdeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IMUYHBIX KJIACCOB, MOJATBEPKIast
OIMCaHNE IPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHNUI COOTBETCTBYIOINX XUMUYECKUX PEAKIUA;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KAaueCTBEHHOIO COCTAaBa, BO3MOYKHOCTH
MIPOTEKAHNS XUMUYECKHUX NTPEBPAILCHUN B PAa3JINYHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIJISIPHYIO U MOJISIPHYIO MacChl BEIECTB, MACCOBYIO JIOJII0 XMMUYECKOTO
aJieMeHTa Mo (GopMylie COCTUHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, NMPOBOAUTH PACUETHI 110
YPAaBHEHUIO XUMHYECKON pEaKIVH;

MPUMEHSTh OCHOBHBIE OIIEPALIUU MBICIUTEFHON JEATEIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHHE, 0000IIEHHE,
cHCTEeMaTHU3alllIo, KJIaCCU(PUKAIINIO, BBISIBICHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3€H — /7151 M3yueHHs CBOWUCTB
BEIIECTB M XMMMUYECKHX pPEeaKIuil, eCTECTBEHHO-HAYYHbIE METObI IMO3HAHUS — HaOII0/IeHHe, U3MEepEeHHe,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN);

clleIoBaTh MpaBUJaM TOJb30BaHUS XUMHYECKOM MOCYyAOM W JabOopaTOpHBIM OOOpyIOBaHUEM, a TaKKe
npaBuUIaM OOpAIleHUsl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH IO BBITOJHEHHUIO J1a0OPaTOPHBIX
XMMHUYECKHX OIBITOB IO MOJYYEHHI0O W COOMpaHMIO Tra3000pasHBIX BEIIECTB (BOAOpPOAA M KHCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOM MacCOBOM 10JIEW PaCTBOPEHHOIO BEIECTBA, IJIAHUPOBATH U



MPOBOJIUTh XUMHUYECKUE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIEIOUYEH M KHCIOT C ITOMOIIBIO
WHJIUKATOPOB (JIakmyc, (heHoadTaIenH, METHIIOPAHX U IPYTHE).

K xonmy oOydenus B 9 kijacce mpeiMETHBIE pe3ylbTaTbl HA 0a30BOM YPOBHE JIOJKHBI OTPa’KaTh
c(OpPMHUPOBAHHOCTH Y O0yYAIOUIUXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMUYECKUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, UOH, KAaTHOH,
AQHUOH, IIPOCTOE BEUIECTBO, CJOKHOE BEUIECTBO, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMUYECKasl PeaKIusi, XuMUYecKas CBsA3b, TEIUIOBOM 3P EeKT peakiiu, MOJb, MOJIIPHBIA 00BEM,
pacTBOp, SJCKTPOJIUTHI, HEIIEKTPOJIUTHI, JICKTPOIUTHUECKAS TUCCOIUALINSA, PEaKIM HMOHHOTO OOMeEHa,
KaTaJn3aTop, XUMHUYECKOE paBHOBECHE, oOpaTumblie u HeoOpaTuMble peakuuu,
OKHUCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAaHOBJICHUE,
JUIOTpONHs, aM(pOTEPHOCTh, XUMUYECKast CBA3b (KOBAJICHTHAs!, HOHHAS, METAJNINYECKast), KpUCTAJUTMYECKast
pemérka, KOppo3us METaJUIOB, CIUIABbl, CKOPOCTh XUMHYECKOW pEaKIUH, IPEAEIbHO JOIyCTUMas
koHueHrpauus [IJIK Beniecrsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSTh 3TH NOHATUS MPU ONUCAHUU
BEILIECTB U UX IIPEBPAILCHUI;

UCIOJIb30BaTh XMMUYECKYIO CHUMBOJIUKY ISl COCTaBJIEHUS (OPMYJ BEIIECTB M YPAaBHEHUH XHMHUYECKUX
peaKIuii;

ONpEIEATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMHYECKHUX 3JEMEHTOB B COEJAMHEHUSX Pa3IUYHOIO
COCTaBa, MPUHAJIEKHOCTh BELIECTB K OINPENEIEHHOMY KJIacCy COEAMHEHUN 10 (popMyrnaM, BUJL XUMHUYECKOM
CBSI3M (KOBAJICHTHAs!, NOHHASI, METAJUITMUECKAsl) B HEOPraHUUECKUX COEAMHEHUSX, 3apsi MOHA TI0 XUMUYECKOU
dopmyne, xapakTep cpeasl B BOAHBIX PAaCTBOPAX HEOPraHWYECKHX COCTUHEHHUH, THUI KPUCTAJUINYECKOMH
PEETKA KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMmbici [lepuoanueckoro 3akona J[. M. MenpaeneeBa M AEMOHCTPUPOBATh €ro MOHUMAHHE:
ONKCHIBATh M XapakTepu3oBaTh TabnuuHyto (opmy llepuomnueckoit crucTeMbl XUMHUYECKHX JJIEMEHTOB:
pasnuyath MOHSATUS «IJIaBHas moArpymnmna (A-rpymma)» u «modounas noarpynna (b-rpynma)», mansie u
OoJbIIME IEPUO/Ibl, COOTHOCUTH 0003HAYEHHUS, KOTOPhIE UMEIOTCS B IEPUOIUUECKOM TabIIHIe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XUMHMUECKHX JJIEMEHTOB (COCTaB W 3apsa] sjapa, oOliee 4Yucio
3JIEKTPOHOB U paclpeieeHNe UX 10 JIEKTPOHHBIM CIIOSIM), O0BSICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHU U
CBOMCTB 2JIEMEHTOB U UX COEJUHEHMH B ITpE/ieax MaJIbIX IEPHUOJOB U INIABHBIX IOATPYIII C YYETOM CTPOCHHUS
UX aTOMOB;

KJ1acCU(UIUPOBATh XUMUUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BEIECTBA, XMMUYECKHE PEaKIUHU (TI0 YUCITY U
COCTaBY YYaCTBYIOLIUX B PEAKIIMU BEILIECTB, N0 TEIIOBOMY 3((eKTy, M0 U3MEHEHUIO CTENEeHEH OKUCICHHS
XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CHeU(UUECKHe XMMHYECKHE CBOMCTBA MPOCTBIX MU CIIOKHBIX
BEIIECTB, MOATBEPXK/as ONUCAHHE MPUMEPAMU MOJIEKYJISIPHBIX W MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINIL;

COCTABJISITH YPAaBHEHMS DIIEKTPOJIUTHYECKOM JHCCOLMALIMM KHUCJIOT, WIEJOYe U COJEeH, TOJHBIE U
COKpalI€HHbIE yYpaBHEHHUS peakUuid HOHHOTO OOMEHa, YpaBHEHUS peakluil, MOATBEPKIAIOIINX
CYLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHMCIUTEIIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIMUi TMOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLnil;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXXHOCTH NPOTEKaHHSI XMMUUECKUX
IIPEBPALIEHUN B Pa3JIUYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO
aJieMeHTa Mo (GopMylie COEJUHEHHUS, MAacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO
YPAaBHEHUIO XMMHUYECKON PEaKIINH;



COONOIaTh TpaBWIIA TIOJIb30BAHUS XMMHUYECKOH TOCYIOW W JIaOOpaTOpHBIM OOOPYAOBAaHHEM, a TaKKe
npaBuja OOpalleHUs] C BEIIECTBAMH B COOTBETCTBHUU C MHCTPYKIHUSMH TIO BBITIOJHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OTBITOB IO MOJYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEMICCTB (aMMHAaKa U YTIIEKHUCIIOTO ra3a);
MPOBOJIUTh PEAKIUH, TOATBEPKIAOIINE KAaYeCTBEHHBIM COCTAaB pa3jIMYHBIX BEIIECTB: pPACIO3HABATH
OIIBITHBIM ITyTEM XJIOPHI-, OpOMH[I-, HOIUA-, KapOoHaT-, ¢ocdar-, cumkar-, cyabhar-, THIPOKCHI-UOHBI,
KaTHOHBI AMMOHHS U MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYCCKHX
BEIIIECTB;

MIPUMEHSITh OCHOBHBIE OIEPAIIMK MBICIIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHUE, 000011eHue,
CUCTEMAaTH3allMI0, BBISBICHHE MPUUYUHHO-CIEACTBEHHBIX CBA3€H — /Il M3y4eHUs CBOMCTB BEILIECTB H
XUMHUYECKUX peakUud, eCTECTBEHHO-HAayuyHble METOJbl MO3HAHUS — HaOJIOJeHHe, H3MEpEHUe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HawmmeHoBaHue pa3zieioB U KonuuecTBo yacos DnekTpoHHbIE (IUPPOBHIC)
/1 TEM TPOTPaMMBI Beero | KoTpombHbie] Mpaktrucckie 00pa3oBaTeNbHBIC PECYPCHI
padoThI paboThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
1.1 | Xumus — BaxkHas 00J1aCTh 5 2 bubnuorexa [JOK
€CTEeCTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPAKTUIECKON JACSITEITLHOCTH
YeloBeKa
1.2 |BemecTBa U XUMHUYECKHE 15 1 bubnmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 20

Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1|Bo3nyx. Kucnopon. Ilonsitue 6 bu6muoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837¢c
2.2|Bonopon.Ilonstie o kucinorax 8 1 bu6nuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837c
2.3|Boga. PactBopsl. [lonstre 00 5 1 1 bu6anoreka LIOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
2.4 |OcHOBHEBIC KJIaCCHl 11 1 1 bu6nuorexa [IOK
HEOPraHMYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 30

Pa3nen 3. [lepnoanueckuii 3aKoH

u Ilepuoanyeckas cucrema xumu4ieckux djementos /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMU4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINU

OKHUCITUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1 |Ilepuoanueckuii 3aK0H U 7 bubnunorexa LIOK
[eproanveckas cucrema https://m.edsoo.ru/7f41837c
XUMHYECKHX 3y1emeHToB J[. 1.

MenneneeBa. CtpoeHue atoma
3.2 | XuMu4ecKkas CBS3b. 8 1 bubmuoreka [{OK

https://m.edsoo.ru/7f41837c
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Hroro no pazneny 15 bubmuotexa [JOK
https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmuorexa [IOK
https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB 68 4 5
[10 ITPOIT'PAMME
9 KJIACC
Ne | HammenoBaHue pa3iesioB 1 {0JINYECTBO YacOB DnexTpoHHbIe (IIUPPOBLIE)
/1 TEM MIPOrPaMMBbI o0pa3oBaTeNbHbIC PECYPCHI
Bcero  |[Konrponbnsie|IIpaktuueckue
paboThI paboThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
1.1 |TToBTOpEHUE U yriayOieHue 5 1 Bbu6mmoteka [JOK
3HAHHUU OCHOBHBIX Pa3/Ie/IOB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 |OcHoBHBIE 3aKOHOMEPHOCTH| 4 bubanorexa [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/7f41a636
Ne | HawmmeHoBaHMe pa3lesioB U {OJMYEeCcTBO YacoB DnexTpoHHbIe (IIUPOBLIE)
/11 TEM MPOrpaMMbl o0pa3oBaTenbHbIE PECYPCHI
Bcero  |[Konrtponbnsie|IIpakTnueckue
paboThI padoThI
1.3 | DnexTponutuyeckas 8 1 1 bubnnorexa [JOK
MIACCOLUANS. XUMUUYECKHE https://m.edsoo.ru/7f41a636
peakimu B pacTBOpax
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
2.1 |OO0mias xapakTepucTUKa 4 1 bubmuoteka [IOK
XUMHUYECKHX 3JICMCHTOB https://m.edsoo0.ru/7f41a636
VIIA-rpynnsl. ['anorenst
2.2 |OO0mias xapakTepucTHKa 6 bubmuoteka [IOK
XUMHUYECKHX 3JICMCHTOB https://m.edsoo0.ru/7f41a636
VIArpymnmsr. Cepa u e€
COEIMHEHUS
2.3 |OOm1as xapakTepucTuKa 7 1 bubmuorexa [IOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/7f41a636
VArpynnsl. A3ort, ¢ocdop u
UX COCTUHEHUS
2.4 |OO0m1as xapakTepuCTHKa 8 1 2 bubnuotexa [IOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/7f41a636
IVArpynnsl. Yriepon u
KPEMHUH U UX COeTMHEHUS
Hroro no pazneny 25

Pa3zgen 3. MeTaJIbI M X COCIUHEHU S
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3.1 |O0mume cBOMCTBa METAIIJIOB 4 bubmuorexa [{OK
https://m.edsoo.ru/7f41a636
3.2 | Baxxuelimme MeTauIbl U X 16 1 2 but6mmoreka [IOK
COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 |BemmecTtBa 1 MaTepHalibl B 3 Bu6muoteka [JOK
KHU3HH YeJIOBEeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YUACOB 68 4 7
1O [TPOT'PAMME
MNOYPOYHOE INJNIAHUPOBAHHUE
8 KJIACC
Ne Tema ypoxka KommyecTBo yacoB Hata | DnexTpoHHbIe IU(POBHIE
n/n Bcero| Kontposbnsie| [ Ipaktnueckue syHe 00pasoBateibHbIe
paboThI paboThI i PeCYpent
1 [IIpenmer xumun. Poias xumun bu6mmoreka [IOK
B KM3HHM 4enoBeka. Tena u https://m.edsoo.ru/ff0d210
BelIeCTBa c
Ne Tema ypoxka KomnuecTBo vacos Hara | DnexTpoHHbIe U(POBHIE
/o Bcero| Kontponbusie| [IpakTuueckue syHe 00pasoBatebHbIe
paboThI paboThI i PeCypent
2 |[lonsTHE O METOJAX MO3HAHUS bu6mmoreka [IOK
B XUMHH https://m.edsoo.ru/ff0d227
€
3 |lIpaktmueckas pabora Ne 1 0 1 bubmmoreka [JOK
«[TpaBuna paboThl B https://m.edsoo.ru/ff0d23d
nabopaTOpUu U MPUEMBI c
oOpaiiieHus ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM))
4 |YucTsie BenecTBa U CMECH. bu6mmorexa [IOK
CriocoObI pa3ziesicHus cMecei https://m.edsoo.ru/ff0d26¢
a
5 [[Ipaktuueckas pabota Ne 2 1 bubnuorexa [JOK
«Paznenenue cmeceit (Ha https://m.edsoo.ru/ff0d28c
MIpUMEpEe OYUCTKH IMOBapEHHOMN 8
COJIN)»
6 |ATOMBI U MOJEKYIIBI bubnnorexa [JOK
https://m.edsoo.ru/ff0d2a6
c
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peakuuii (coequHeHus,
pasoKeHUs, 3aMEeIIEHUS,

oOMeHa)

7 | XUMHYECKHE PJIEMEHTHI. 1 bubmuoreka [JOK
3HaKku (CMMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHUYECKHUX DJICMCHTOB 8
8 |IIpocTbie U CIIOKHBIC 1 bubnmoreka [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6
c
9 | AtoMHO-MOJIEKYIISIPHOE 1 bubnmoreka [JOK
y4CHUE https://m.edsoo.ru/ff0d2d5
0
10 |3akoH MOCTOSIHCTBA COCTaBa 1 bu6mmoreka [IOK
BEHIECTB. XUMHAYECKAS https://m.edsoo.ru/ff0d2ea
¢dopmyia. BaieHTHOCTh e
aTOMOB XMMHYECKUX
3JICMEHTOB
11 |OTtHOCHTENIbHASI aTOMHAS 1 bubmuorexa [JOK
Mmacca. OTHOCHTEbHAS https://m.edsoo.ru/ff0d323
MOJICKYJISIpHAsl Macca c
12 |MaccoBas 10l XUMHUUYECKOT 0 1 bu6mmoreka [IOK
3JIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350
C
13 |KomuuectBo BemectBa. Moib| 1 bu6mmoreka [IOK
Monsipaast macca https://m.edsoo0.ru/ff0d523
0
14 |®uznueckue U XUMHUECKHE 1 bubmuorexa [JOK
SIBIICHHSI. XUMHYECKast https://m.edsoo.ru/ff0d37f
peaxius a
15 |IIpuzHaku u ycnoBus 1 bubnnoreka [JOK
MPOTEKAHHS XUMHUYCCKHUX https://m.edsoo.ru/ff0d3al
peakuui 6
Ne Tema ypoxka KomnnuectBo yacos Hata | DnexTpoHHbIe IU(POBBIE
/o Bcero| Kontpomnbusie| [IpakTuueckue syHe 00pasoBaTeiLHbIC
HUS pecypchl
paboThI paboThI
16 |3akoH coxpaHEHUs MacChl 1 bubnuotexa [JOK
BeIIeCTB. XUMHUYECKHE https://m.edsoo.ru/ff0d3b8
YpaBHEHHS 8
17 |BbramrcieHus KOJIMYECTBa, 1 bubmuorexa [JOK
MacChl BEIIECTBA 110 https://m.edsoo.ru/ff0d570
YPaBHCHHUSM XUMHUYECKHIX 8
peakuuii
18 |Knaccudukammst XUMHIECKIX 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0d3f3
4
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19 [M. B. JlomoHOCOB — 1 bubmuoreka [JOK
Y4EHBIMIHIIMKIIONSTUCT. https://m.edsoo.ru/ff0d40c
O06001menue u 4
cuUcCTeMaTu3alus 3HaHUU

20 |KontponsHas pabora Nel mo 1 1 bubmumoreka [IOK
TeMe «Bermiecta u https://m.edsoo.ru/ff0d429
XUMUAYECKHE PEAKIINN» 0

21 |Bo3ayx — cMech ra3os. 1 bubnnoreka HOK
CocraB Bo31yxa. Kucnopon — https://m.edsoo.ru/ff0d448
3JIEMEHT U IPOCTOE BEIECTBO. e
O3oHn

22 |®OusnyecKue ¥ XUMHUCCKUE 1 bubmuoreka [JOK
CBOMCTBa KHCIOpOa (PeaKuu https://m.edsoo.ru/ff0d461
OKHCJIEHUS, TOPEHNUE). 4
[Tonstre 06 okcuaax

23 |CrocoObl momy4deHus 1 bubmmoreka [JOK
KHCJIOPO/Ia B JIA0OPATOPUU U https://m.edsoo.ru/ff0d497
IIPOMBINIICHHOCTH. a
[IpumeHeHune kucnopoaa

24 |TemoBoii a3 ekt 1 bubnnorexa [HOK
XMMHUYECKON peaKIny, https://m.edsoo.ru/ff0d479
MOHSTHE O TEPMOXUMHYECKOM 0
YpaBHEHUH, IK30- U
IHJIOTEPMHUUECKHUX PEAKIIUAX

25 |TommmBo (HedTh, yroyb U 1 bubnnorexa [HOK
MeTaH). 3arps3HEHUE BO3/1yXa, https://m.edsoo.ru/ff0d4c4
CIIOCOOBI €ro a
Npe0TBPAIICHUS

26 |IIpaktuyeckas pabora Ne3mo | 1 1 bubnnorexka [JOK
teme «[lomydenue u https://m.edsoo.ru/ff0d4ae
coOupaHue KUCIOPo/a, 2
M3y4YEHUE €r0 CBOMCTB)

27 |Bomopom — 37eMeHT u 1 bubnnoreka [JOK
MPOCTOE BEIIECTRO. https://m.edsoo.ru/ff0d4dd
Haxoxxnenne B mpupoe 0

28 |®usnueckue U XUMHUECKHE 1 bu6mmorexa [IOK
CBOWCTBA BOAOPO/IA. https://m.edsoo.ru/ff0d4dd
[TpumeneHne BogopoIa 0

Ne Tema ypoka KomuuectBo yacos Hara | DnexTpoHHBIE IU(PPOBHIC

T/ Bcero| Konrponbsnsie| [IpakTiueckue nsyHe obpasoBaTebHbIe

HUSI pecypchl
paboThI paboThI

29 |[ToHsATHE O KUCIIOTAX U COJIAX 1 bu6mmorexa [IOK

https://m.edsoo.ru/ff0d50d
2
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30

CriocoObI mosryyeHus
BOJIOpOJIa B 1TaGOpaTOpHH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd
0

31

[IpakTrueckas padota Ne 4 o
teme «llonyuyenue u
coOupaHue BOAOPO/a,
U3Y4YEHHE €ro CBOMCTBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f4
2

32

Mosipablid 00bEM Ta30B.
3akoH ABoraapo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542
e

33

Brruncienusa o0néma,
KOJIMYECTBA BEIIECTBA r'a3a 10
€ro U3BECTHOMY KOJIMUYECTBY
BEIIECTBA MK 00BEMY

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a
0

34

Brruncienusa o0bEMOB ra3oB
110 ypaBHeHI/IIO peaKHI/II/I Ha
OCHOBE 3aKOHa 00BEMHBIX
OTHOIIIEHUI ra30B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d570
8

35

dusnyeckue 1 XUMHUYECKHE
CBOICTBA BOJIbBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587
a

36

CocraB ocHoBanuii. [lousarue
00 MHIUKATOpax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59%
2

37

Boja kak pactBopuTens.
Hacriennsie u
HEHACBIIIEHHBIE PACTBOPBI.
MaccoBast 10115 BEIIeCTBA B
pactBope

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5b4
0

38 |IIpaxTnueckas padota Ne 5 o bubnuoreka [IOK
teme «[IpuroToBnenue https://m.edsoo.ru/ff0d5eb
pPacTBOPOB C OIPENEIEHHON a
MacCOBOM J0JIen
PacTBOPEHHOTO BEILIECTBAY

39 |KontposnbHas paborta Ne2 o 1 bubnuoreka [IOK
teme «Kucnopona. Bogopoz. https://m.edsoo.ru/ff0d634
Bogna» 2

40 |Oxcuasl: cocras, bubmuorexa [JOK
KIaccupuKanus, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e

41 |[lomyueHue U XUMUYECKHE bubnnorexka [JOK
CBOWCTBA KHUCIIOTHBIX, https://m.edsoo.ru/ff0d664
OCHOBHBIX U aM()OTEpHBIX e
OKCH/IOB

Ne Tema ypoxka KonnuecTtBo vacoB
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n/m Bcero| Kontponbusie| [Ipaktuueckue| ara | DnexTpoHHbIE HU(DPOBBIC
paboThI paboThI u3yue oOpa3oBaTeNbHbIC
HUS pecypcesl
42 |OcHOBaHMS: COCTaB, 1 bubmuoreka [JOK
KJIaccudukanusi, https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
43 |IlonyueHue U XUMUYECKHE 1 bubnuorexa [JOK
CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67c
a
44 |KucioThl: COCTaB, 1 bubmuoreka [JOK
KJIaccudukanusi, https://m.edsoo.ru/ffOdfee
HOMEHKJIATypa 2
45 |IlonyueHue U XUMUYECKHE 1 bubnmoreka [JOK
CBOWCTBA KHCJIOT https://m.edsoo.ru/ffOdfee
2
46 |Conu (cpemHue): 1 bubmmoreka [JOK
HOMEHKJIATypa, CIOCOObI https://m.edso0.ru/00ad94
IIOJTyYEHUSI, XUMUYECKHE 74
CBOMCTBA
47 |IIpaxtuueckas padorta Ne 6. 1 1 bubnnorexka [HOK
Perrenue https://m.edsoo.ru/00ad9b
HKCIEPUMEHTAIBHBIX 337a4 110 7c
TeMe «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX
COCIMHEHU I
48 |['eHeTHyecKasi CBSI3b MEKIY 1 bubnuotexa [JOK
KJIacCaMU HEOPraHHMYECKHX https://m.edsoo.ru/00ad9a
COeMHEHU I 50
49 |O6006meHue 1 1 bubmuorexa [JOK
CHCTEMATH3aLs 3HAHWI https://m.edsoo.ru/00ad9c
b2
50 |KonTponbHas padota Ne3 o 1 1 bubnuoreka [IOK
Teme "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9%e
HEOPraHWUYECKUX COCTUHEHHUN" la
51 |IlepBble MOMBITKU 1 bubnnorexa [JOK
KJIacCU(UKAIIUN XUMUYECKUX https://m.edsoo.ru/00ad9ff
snemeHToB. [lonsTue o a
IpyIIax CXOAHBIX JIEMEHTOB
52 |Ilepuoanyeckuii 3aK0H U 1 bubnnorexka [JOK
[lepuonuueckas cucrema https://m.edsoo.ru/00ada5
XUMUYECKUX 1eMeHTOB /[[. U. 2c
Meneneena
53 |Ilepuoasbl, rpymisl, 1 bubnuoreka [IOK

MOJITPYIIIBI

https://m.edsoo.ru/00ada5
2c
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94 |Ctpoenue atromoB. CocTaB 1 bubnmoreka [JOK
aTOMHBIX siiep. M3oTomsbr https://m.edsoo.ru/00ada3
42
Ne Tema ypoxka KonnuectBo yacos Hata | DnexTpoHHbIe U(POBHIE
n/n Bcero| Kontposbnsie| [ Ipaktuueckue usyHe 00pasoBaTeibHbIC
paboThl paboThl A pecypert
55 |CtpoeHue 3JIeKTPOHHBIX 1 bubnmoreka [JOK
000JI0YEK ATOMOB HJIEMEHTOB https://m.edsoo.ru/00ada6
[lepuonnueckoit cucremsl /1. bc
H. Meunnenecena
56 |Xapakrepuctuka 1 bubnmoreka [JOK
XMUMHYECKOT0 3JIEMEHTA TI0 €ro https://m.edsoo.ru/00ada8
MOJIO’KEHUIO B 24
[Tepuoauueckoii cucreme /1.
H. Meunneneena
57 |3nauenue [lepuoauyeckoro 1 bu6mmoreka [IOK
3aKOHA JIJIsl Pa3BUTHUS HAYKU U https://m.edsoo.ru/00ada9
npaktuku. JI. 1. Menpaenees 6e
— Y4€HBblil, nearor u
rpaKIaHUH
58 |DneKTpooTpUIATETLHOCTD 1 bubnmnoreka [JOK
ATOMOB XMMHYECKUX https://m.edsoo.ru/00adaa
3JIEMEHTOB b8
59 |HMonHas XuMudecKas CBSI3b 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adac
34
60 |KoBasenTHas nonsipHas 1 bubnuoreka [IOK
XUMHYECKasl CBS3b https://m.edsoo.ru/00adaa
b8
61 |KoBaseHTHas HemospHast 1 bubnuoreka [IOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaa
b9
62 |CTereHb OKUCIICHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adae
28
63 |OxucnurenbHO- 1 bubnuorexa [JOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edso0.ru/00adb0
76
64 |Okuciurenu u 1 bubmuorexa [JOK
BOCCTaHOBUTEIH https://m.edsoo.ru/00adb0
76
65 |KouTtpombsHas pabora Ne4 1o 1 1 bubmmoreka [JOK

teMe «CTpoeHue
XUMHYECKasi CBS3b)

aToMa.

https://m.edsoo.ru/00adb4
86
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66 |PesepBHblii ypok. O600menne | 1 bubnmoreka [JOK
U CHCTEMaTH3alus 3HaAHUH https://m.edsoo.ru/00adb3
3c
67 |PesepBHbIif ypok. O600menue | 1 bubmuorexa [JOK
W CUCTEMATHU3AUS 3HAHUN https://m.edsoo.ru/00ad9c
b2
68 |Pesepublii ypok. O6o0menne | 1 bubnmoreka [JOK
U CHCTEMAaTH3allus 3HAaHUN https://m.edsoo.ru/ff0d61c
6
Ne Tema ypoxka KonnuectBo yacos Hara | DnexTpoHHbIle HU(POBBIE
m/n Bcero| KontponsHsbie| [Ipaktnueckue nsyHe 00pasoBaTeiLHbIC
paboThl paboThl A pecypert
OBIIEE KOJIMYECTBO YACOB | 68 4 6
10 [TPOT'PAMME
9 KJIACC
Ne Tema ypoxka KonnuectBo yacos Hara DneKTpoHHbIE U(POBBIE
/ Beero| Konrpons | Hpaxrira U3Y4eH o0pa3oBaTenbHbIE PECYPCHI
1 HBIE €CKHue i
paboTel | paboThI
1 |Ileprognyeckuii 3aKOH. 1 bubnunoreka LIOK
[leproandeckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYECKHUX 3JIEMEHTOB J1.
. Meunneneena
2 |3aKOHOMEPHOCTH B 1 bubmuoteka [IOK
U3MEHCHHU CBOWCTB https://m.edsoo.ru/00adb6b6
XUMHUYECKHUX IJIEMEHTOB
MEPBBIX TPEX MEPHOJIOB
3 |Knaccuduxanus " 1 bubmuorteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEIIECTB
4  |Buabl XUMHYECKOM CBS3U U 1 bubmnoreka IIOK
THIBI KPUCTATHYESCKUX https://m.edsoo.ru/00adbac6
peLETOK
5 |Kontponbnas padota Nel o 1 1
teMe «lloBTOpeHune n
yriyoJieHne 3HaHUHN
OCHOBHBIX pa3/iesioB Kypca 8
KJIacca
6 |Knaccudukarmms xumudeckux | 1 bubnuoteka [JOK
pEeaKIHii IO PA3TUIHBIM https://m.edsoo.ru/00adbcb0
pU3HAKaM
7 |IlonsTHe 0 cKkOpoCTH 1 bubmuorexa [IOK
XUMHUYECKON PEeaKIIiH. https://m.edsoo.ru/00adbe9a
[ToHsiTHE O TOMOTEHHBIX U
TeTePOTEeHHBIX PEaKIIHSIX
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8 [[lonsTHE O XUMHUUECKOM 1 bubnunoreka LIOK
paBHOBecuu. DakTopsl, https://m.edsoo.ru/00adc28c
BJIMSIONINE HA CKOPOCTh
XUMHUYECKOW PEaKUUU U
MOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSI

9 |OkuCIHUTEIBHO- 1 bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adcade

10 | Teopust 2MEKTPOIUTHUECKON 1 bubnuorexa [IOK
nucconuannu. CUIbHBIE U https://m.edsoo.ru/00adcd68
CJ1a0bIe AJIEKTPOITUTHI

11 |Monnble ypaBHeHus peakiuil | 1 bu6muoteka [JOK

https://m.edsoo.ru/00add448

Ne Tema ypoxka KommuecTBo yacos Hara DJEeKTPOHHBIE TU(PPOBBIE

1/ Beero| Korrposs | Hpaxrid U3YYCH o0pa3oBaTeNbHBIC PECYPCHI

1 HBIC ecKHe i

pabotel | paboThI

12 | Xumuyeckue cBOMCTBa 1 bubnuoreka [{OK
KHCJIOT ¥ OCHOBAHUU B CBETE https://m.edsoo.ru/00add5d8
npeCcTaBIeHuN 00
ANEKTPOIUTUYECKOMN
JIVICCOIALINT

13 | Xumuueckue cBoiicTBa coneit | 1 bubnunoreka LIOK
B CBETE MPECTaBICHHU 00 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKOMN
JIICCOIMAIINT

14 |ITonsiTHE O TUIPOIAM3E CONEH 1 bubmmnoreka HOK

https://m.edsoo.ru/00add9d4

15 |O0006mienne n 1 bubmnoreka IIOK
cUCTEeMaTH3aIlHs 3HAHUH https://m.edsoo.ru/00addd12

16 |I[IpakTtnyeckas pabora Ne 1. 1 1 bubmuorteka [IOK
«Pemenne https://m.edsoo.ru/00addbfa
IKCTIEPUMEHTAIBHBIX 33129

17 |KontponbHas padora Ne2 mo 1 1 bu6muoreka [IOK
TeMe «IJIEKTPOIUTHYESCKAS https://m.edsoo.ru/00addecO
nucconranys. XuMU4eCcKue
pEaKIMU B pacTBOPAX)

18 |O6mast xapaKTepHuCTHKA 1 bubnuoteka [JOK
rajJoreHoB. XUMHUYEeCKHE https://m.edsoo.ru/00addfe2
CBOIICTBa Ha MPUMEPE XJIOpa

19 | Xnoposoaopon. ConsiHas 1 bubmuorexa [IOK

KHUCJI0Ta, XUMHYCCKHEC
CBOﬁCTBa, MOJIy4CHHUC,
MMPUMCHCHUC

https://m.edsoo.ru/00ade104
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20 |IIpaxkTuyeckas padora Ne 2 1 1 bubmuoteka [JOK
no Teme «[lomyyenune https://m.edsoo.ru/00ade348
COJIAHOU KHUCJIOTBI, U3y4EHUE
€€ CBOMCTB»

21 |Beraucnenus no ypaBuenusim | 1 Bu6muoteka [JOK
XUMHYECKUX PEaKIui, eclin https://m.edsoo.ru/00ade488
OJIMH U3 PEarceHToB J1aH B
M30bITKE

22 |O0mias xapakTepucTuKa 1 bubnmoreka [JOK
a5ieMeHTOB VIA-rpymmbl https://m.edsoo.ru/00ade64a

23 |AmtoTporHbie MOAUBUKAIIIT 1 bu6nmoreka [IOK
cepsl. Haxosxaenue cepsl U €é https://m.edsoo.ru/00ade64a
COCZIMHEHUH B IIPHUPOJIE.

XUMHUYECKUE CBOMCTBA CEPhI

24 |CepoBomopo, CTpOeHUE, 1 bubmmoreka [JOK
bu3nUecKre 1 XUMHUCCKHUE https://m.edsoo.ru/00ade802
CBOMCTBA

25 |Okcupsl cepsl. CepHast 1 Bu6mmoteka [JOK

KHCIIOTA, GU3NIECKUE U

https://m.edsoo.ru/00adea28

Ne Tema ypoxka KommuecTBo yacos [Hara DJEeKTPOHHBIE IUPPOBBIE
1/ Beero| Korrpons | Hpaxrid U3YYCH o0pa3oBaTeNbHBIC PECYPCHI
1 HBIC ecKHe i
pabotel | paboThI
XUMHYECKHE CBOMCTBA,
MIPUMCHCHUE
26 | XumHuueckue peakiium, 1 bu6nmorexa LIOK
JIeKAIe B OCHOBE https://m.edsoo.ru/00adec8a
IPOMBIIIJIEHHOTO CI10c00a
MOJTyYEHUS CEPHOI KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHUE
OKpYKarOIei cpebl
COCTMHEHUSIMU CEPBI
27 |Brrumcienue MaccoBO# JOIH 1 bubnmorexa LIOK
BBIXO/JIa MPOJYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
28 |O0mas xapakTepucTHKa 1 bu6muoreka [JOK
3JIEMEHTOB V A-TPYIIIIbI. https://m.edsoo.ru/00adeea6
A3oT, pacipocTpaHeHHUE B
npupoe, Gu3nYecKue u
XUMHYECKHUE CBOMCTBA
29 | AMMuaK, ero Gpu3nIecKue u 1 bu6muoreka [IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf004
MOJTyYEHUE ¥ IIPUMEHEHUE
30 |IIpakTrueckas padota Ne 3 1 1 bubmuoteka [IOK

o teMe «llonyuenue
aMMHaKa, U3y4eHue ero
CBOUCTBY»

https://m.edsoo.ru/00adf180
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31 |A3oTHas kuciora, eé 1 bubmuorexa [{OK
(bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00adf306
CBOMCTBA

32 |cnonp30BaHUE HATPATOB U 1 bubnmoreka [JOK
CoJIell aMMOHUS B Ka4eCTBE https://m.edsoo.ru/00adf518
MUHEPAJIbHBIX YI00pEHHA.

XUMHUYECKOE 3arpsi3HEHNE
OKPYXKaroILEe Cpebl
COCAMHEHUSIMH a30Ta

33 |Docdop. Oxeun pochopa (V)| 1 bubnmoreka [JOK
u pocdopnas kucora, https://m.edsoo.ru/00adf68a
¢du3nveckrue 1 XUMHYECKHIE
CBOMCTBA, IIOJIy4CHUE

34 |Ucnons3oBanue gocharos B 1 bubnmoreka [JOK
Ka4eCTBE MHUHEPAIbHBIX https://m.edsoo.ru/00adfc20
yno0peHuil. 3arpsi3HeHne
IIPUPOJHON Cpebl
docharamu

35 |VYraepon, pacripoctpanenue B| 1 bubmmoreka [JOK
npupoze, Gu3nvecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA

36 |Oxcumasl yriepona, ux 1 bu6nmorexa LIOK

bu3HYeCKUe U XUMHUYECCKHE
CBOMCTBA. DKOJIOTHUYECKHE

https://m.edsoo.ru/00adfebe

Ne Tema ypoka KonnyectBo yacos Hara DJeKTpOHHBIE UPPOBBIE
n/ Beero| Korrposs | Mpaxria U3yueH o0pazoBaTeNbHbIE PECYPChI
f HbIE ecKue i
paboTbl | paboTbI
npo0JIeMbl, CBA3aHHBIE C
okcuoM yriuepona (IV)

37 |YrosbHAs KHCIIOTA U €€ COH 1 bubmuoreka [JOK

https://m.edsoo.ru/00ae006¢

38 |[IpakTrueckas padota Ne 4 1 1 bubmuorteka [IOK
no teme "[loyuenue https://m.edsoo.ru/00ae027e
YTIJIEKHCIIOTO Ta3a.

KavecTBenHast peakius Ha
KapOoHaT-HOH"

39 |[IepBoHauanbHble MOHATUSA 00| 1 bubnuotexa [IOK
OpPTaHMYECKUX BEIIECTBAX https://m.edsoo.ru/00ae054e
KaK 0 COeTMHEHUSX YTiepoJia

40 |KpeMHuii 1 €ro coeTMHEHHS 1 bu6muoreka [JOK

https://m.edsoo.ru/00ae080a
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41 |IIpaktuueckas padbora Ne 5. 1 1 bubmuoteka [JOK
Pemienue https://m.edsoo.ru/00ae0bf2
AKCIIEPUMEHTATBHBIX 3314
1o teMe «Baxnenmue
HEMETAILIBI U UX
COCTUHEHUS

42 |KontponbHas pabota Ne3 no 1 1 Bu6muoteka [JOK
teMe «BakHeime https://m.edsoo.ru/00ae0el18
HEMETAILIBI U UX
COETUHEHUS

43 |O01mas xapakTeprucThKa 1 bubnmoreka [JOK
XUMHYECKHX 3JIEMCHTOB — https://m.edsoo.ru/00ae103e
MeTauioB. Merauaeckas
CBSI3b M METAJLTUYECKAs
KpUCTAJITTMYECKasl pelIéTKa.
®duznyecKue CBONWCTBa
METAaJIJIOB

44 | XuMHudecKnue CBOMCTBA 1 bubnnorexa [IOK
METaJUIOB. https://m.edsoo.ru/00ae1156
DIIEKTPOXUMUYECKUN P
HANPSDKEHUN METalIOB

45 |O6mue criocoObI MOTyYeHUS 1 bubnnoreka [JOK
MetaisioB. CIiiaBbl. https://m.edsoo.ru/00ae1156
Brruncnenus o ypaBHEHUAM
XUMHUYECKHX PEaKIUi, eciu
OJIMH U3 PEareHTOB COJICPIKHT
puUMecH

46 |[TonsiTHE O KOPPO3HH 1 bubmuoreka [IOK
METaJLIOB https://m.edsoo.ru/00ae1278

47 |1llenoynsie MeTaLIBI 1 bubmuoreka [IOK

https://m.edsoo.ru/00ae14b?2

48 |OkcHuIbl ¥ THAPOKCHIBI 1 bubmuoreka [IOK

HaTpuA U KaJiud

https://m.edsoo.ru/00ae14b?2

Ne Tema ypoxka KomnuecTtBo vacos Hara OneKTpoHHbIE HU(POBBIE
/ Beero| Konrpors | Tpaxcrira H3y4yeH o0pa3oBaTeNbHbBIE PECYPCHI
f HBIC eCKHue i
paboTel | paboThI

49 |IlenoyHO3eMEbHBIC 1 bubmmoreka [JOK

METaJUTbI — KaJIbIUI ¥ MarHui https://m.edsoo.ru/00ae15e8
50 |Baxkueiiimue coeqMHEHUS 1 bubnunorexa LIOK

KaJIbIUs https://m.edsoo.ru/00ae15e8
51 |O606meHue u 1

CUCTEeMAaTH3aIHsI 3HAHHHA
52 |XK&ctkocTh BOAbl M crocoOb] 1 bubnunorexa LIOK

€€ ycTpaHeHUs

https://m.edsoo.ru/00ae1886
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53

[Ipaktuyeckast padora Ne 6
1o TeMe "XKécTkocTh BOJBI U
METO/Ibl €€ ycTpaHeHUs "

bubnunoreka LIOK
https://m.edsoo.ru/00aelae8

54 | Amromunni bu6nmoreka [IOK
https://m.edsoo.ru/00aelc64

55 |AmdortepHbie CBOMCTBA bubmuorexa [JOK
OKCH/JIa ¥ THIPOKCH 1A https://m.edsoo.ru/00aelc64

56 |[XKene3o bubnuorexa [{OK
https://m.edsoo.ru/00ae1d86

57 |Okcuabl, THAPOKCUJIBI U COJIU bubnmoreka [JOK

xenesa (I1) u sxenesa (11I)

https://m.edsoo.ru/00ae35e6

58

0O0001EeHuEe 1
CHCTEMAaTH3alMsA 3HAHUI

59

[TpakTuueckas paborta No 7.
Pewenue
3KCHEPUMEHTAJIbHBIX 3a7a4
o teme «Baxueiiue
METaJUIbl U UX COCUHEHUS

bubnuoreka [{OK
https://m.edsoo.ru/00ae3de8

60

Brruncnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, SCITH
OJIMH U3 PEareHTOB JaH B
W30BITKE U COJICPKUT
npuMecH. Berancnenus
MacCOBOM JIOJIM BEIXOJIa
MPOJIYKTa PEaKIIUH

bubnuoreka [{OK
https://m.edsoo.ru/00ae1750

61

O06o0061IEHNE U
CUCTEMATHU3ALM 3HAHUN

62

KonTponbnas padorta Ne4 o
TeMe «BaxHenme MeTaibl
A UX COEIUHEHUS

63

BemecTsa u matepuansl B
MOBCEIHEBHOMN XKU3HU

bu6nmorexa LIOK
https://m.edsoo.ru/00ae3f50

4eJoBeKa

64 | Xumudaeckoe 3arps3HeHne bubnmnoreka HOK
OKpYXKarOIIeH CpeJibl https://m.edsoo.ru/00ae4270

65 |Popb  XuMHHM B  pelICHUU bubmuotexa [IOK

9KOJOTHYCCKHUX HpOGJ’ICM

https://m.edsoo.ru/00ae4270
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Ne Tema ypoxa KonuuectBo yacos | Hara DeKTpOoHHbBIE LIU(DPOBHIE

1/ Beerol|[ Konrpous |[TIpakruul|13Y4eH o0pa3oBaTellbHbIE PECypChl

a HbIE ecKHe it

paboThbl || paboThI

66 |Pe3epBHBIH ypOK. 1 bubmuoreka [IOK
ObobuIeHue u https://m.edsoo.ru/00ae0dOa
cucTeMaTH3allMs 3HaHUH

67 ||[Pe3epBHBIH YpOK. 1 bubnuoreka LIOK
OoboobuIenue u https://m.edsoo.ru/00adb33c
cucTeMaTH3allMs 3HaHUH

68 |[Pe3epBHBIH YpOK. 1 bubmuoreka LIOK
OobobuIenue u https://m.edsoo.ru/00ad9cb2
chcTeMaTH3allMs 3HaHUH

OBIIEE KOJIMYECTBO 68 4 7

YACOB 110 I[IPOI'PAMME




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AkiimonepHoe o01iecTBo «M31areascTBo

((HpOCBeH_[eHI/Ie»

Xumus 9 kinace./ Pynsurtuc I'.E., ®enpaman @.I., Akiinoneproe obmectBo «M3maTenbcTBO

((HpOCBeH_[eHI/Ie»

METOINUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1.ITnuyruna I'.B. Cutyauronsslie 3aanus no xumuu. 8 - 11 knacest.- M.:BAKO,

2014.-144 c.- (Macrtepckas yYUTeIIsI XUMUH).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6nuoreka LIOK https://m.edsoo.ru/7f41837c http://him.1september.ru Enunas xonnexkuus LIOP:
[Mpenmernas xoyuteknus «Xumusi» http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayuHbIe SKCIEpUMEHThL: XuMus. Kosnekuus Poccuiickoro o6meo0pa3oBaTensHOTO
noprana http://experiment.edu.ru AJIXUMUK: caiit JL.FO. Anuk6eposoii http://www alhimik.ru
Bcepoccuiickas onuMnuaga mKOILHUKOB 10 XUMUH http://chem.rusolymp.ru Oprannyeckas
XMMHUSL: DIIEKTPOHHBIN yUeOHMK [T cpeHei mkonbl http://www.chemistry.ssu.samara.ru OcCHOBBI
XMUMHUU: JIEKTPOHHBIN yueOHuK http://www hemi.nsu.ru OTKpBITBINH KoJIeK: XUMUS
http://www.chemistry.ru JlucraniimonHas OJMMITHA/IA TI0 XUMHUH: TEJIEKOMMYHUKAITHOHHBIH

00pa3zoBaTeNbHBINA MPOEKT



